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A B S T R A C T
A simple three-com ponent model of the Galaxy is presented. The Galaxy is 
represented by (1) a disk whose stellar density decreases exponentially w ith 
distance from the galactic centre as well els perpendicularly as a function 
of height above or below the galactic plane; plus a (2) ring w ith a radius of 
R0sin25 kpc considered to be an enhancem ent of the disk and finally by (3) 
an oblate de Vaucouleurs spheroid m eant to represent the galactic bulge. 
The absorbing m aterial is also assumed to  be distributed as an exponential 
layer.
The model is used to  fit the 2.4 f i m  in tegrated flux observations of the 
Galaxy, which it does rem arkably well, and to  determ ine some of the model 
constants such as the radial length scale for the disk and the central den­
sities for the bulge and ring com ponents. Based on this model and the de­
rived values of the constants, a series of stellar count predictions for the K- 
m agnitude (2.2 /xm) were made. These predictions were com pared to  those 
made by the Bahcall and Soneira model of the Galaxy. The model predicts 
an almost complete dominance of the bright K-m agnitude (K <  14-15) 
realm  by the disk population. At fainter m agnitudes the bulge population 
dominates. A transition  region at which disk and bulge contributions are 
similar occurs at different K -m agnitudes and depends on galactic longitude 
(from K ~  +9.5 at / ~  0 to  K ~  +20 at / ~  180).
Stellar counts along the  galactic plane in the range 220 <  / <  60 have 
been obtained, and have been fitted to the galactic model described above. 
The model constants utilised in fitting the stellar counts are those derived 
from the model fit to  the 2.4 /xm observed integrated flux. Considering 
the general natu re  of the model (same constants for all regions), the agree-
ment between the model predictions and the observations is remarkable. 
The slight discrepancies which have arisen between theory and observations 
have been interpreted, in most cases, as inhomogeneities in the absorbing 
material.
In the longitude range 0 < / < 60, there appears to be a slight theoretical 
excess over the observed counts at bright magnitudes. A carefully chosen 
alteration of the absolute K-magnitude of all the stars in the Luminosity 
Function (LF) may be necessary to produce a perfect fit between predicted 
and observed Cumulative Counts Functions (CCF’s).
A low absorption window in the direction / — 0, 6 — -4, known as 
Baade’s Window (BW) has been observed photometrically as well as spec­
troscopically. A K-scan of this region provided an observational CCF which, 
with the aid of the model discussed above, was decomposed into possible 
disk plus bulge contributions. The following results were obtained:
• At bright K-magnitudes the slope of the disk CCF is different from 
that of the bulge CCF. This suggests the presence of two radically dif­
ferent stellar populations within a radius of ±  3 kpc from the galactic 
centre.
• Possible similarities between the real BW bulge population and glob­
ular clusters stars is suggested from the similar slope of both stellar 
populations’ CCF’s.
• A significant spread in the (J-H) vs. (H-K), as well as in the CO 
vs. (J-K) diagram suggests an intrinsic spread in the colour of the 
sources, which may indicate a possible spread in the metallicity of the 
objects observed in BW.
• What may be identified as the brightest infrared (IR) magnitude locus
for stars in BW, is composed of young (2 x 109 years) Asymptotic 
Giant Branch (AGB) stars with a luminosity of the order ~  104L©.
• In BW ‘true’ bulge members appear to be CO-poor as opposed to 
‘true’ disk members which seem to have higher CO-index values. This 
suggests there is a difference in metallicity of the stars in the disk and 
the bulge. ‘True’ bulge members appear to be more metal poor than 
47-Tuc.
There is a hint of kinematical differences between CO-weak and CO- 
strong stars which is consistent with our picture of ‘true’ bulge and ‘true’ 
disk populations respectively. Further photometric, spectroscopic and kine­
matical studies of IR sources in low absorption regions will help to confirm 
the points put forward in this thesis.
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In this chapter we will present a historical account of those astronomical 
studies on the structu re  of our galaxy which bear directly on the research 
presented in this thesis.
1.1 S te llar  C ou n ts and L u m inosity  F unction
Sir W illiam Herschel was the first to  realise the im portance of star counts 
for investigations of galactic structure. His famous s ta r counts were for 
more th an  a century, the only inform ation available on the surface distri­
bution of stars. A lthough he recognised th a t the stars m ight had different 
brightnesses, he assumed in his research, th a t all had the same absolute 
brightness. He could hardly do anything else since parallaxes were non­
existent a t th a t tim e.
In two succeding papers Herschel com pared the numbers of stars actu­
ally observed w ith those predicted by a model w ith uniform  stellar distri­
bution and concluded th a t condensations and voids wTere needed to explain 
the discrepancies he found.
W hen stellar parallaxes became available, Sir John Herschel derived 
the intrinsic brightnesses for a num ber of stars. He found a considerable 
variation in the intrinsic absolute m agnitudes of the stars. It then  became 
clear th a t a true picture of the  stellar d istribution in space necessitated
5
knowledge of the stellar frequency distribution, as a function of absolute 
magnitude. The function we now call the stellar Luminosity Function (LF) 
arose from this need.
During the nineteenth century further data on the distribution of the 
stars over the sky became available through the publication of several cat­
alogues and the photometric surveys made by Pickering.
Between 1900 and 1945 many important papers contributing to our 
knowledge of the LF were published (Kapteyn, 1901,1902, 1904,1910, 1914; 
Comstock, 1904, 1907, 1910; Seeliger, 1909, 1911, 1912; Hertzsprung, 1910; 
Dyson, 1913, 1917; Schwarzschild, K., 1914; Kapteyn and van Rhijn, 1920; 
Haas, 1923; Luyten, 1923, 1924, 1925, 1939, 1941; Kienle, 1923; Seares, 
1924a, 1924b, 1931a, 1931b; van Rhijn, 1924, 1925, 1936; Sametinger, 1924; 
Malmquist, 1924; Öpik, 1925; van Maanen, 1937; Schilt, 1941; Miller and 
Hanna, 1941; Kuiper, 1942; Bok and Rendall-Arons, 1945; Bok and Wright, 
1945). These papers have yielded the function 4>(M) where 3>(M) is the 
number of stars per cubic parsec in the Solar neighbourhood with absolute 
magnitudes between M -l/2  and M + l/2). Note that the final LF does not 
depend on spectral type. Obviously different spectral types have entered 
into the construction of $(M ).
The knowledge of the LF is related to the following astronomical prob­
lems:
• the detailed structure of our galaxy in our immediate surroundings
• the evolution of stars from interstellar gas.
The LF is derived from stellar counts and a series of reasonable assump­
tions which allow us to solve the general equation of stellar statistics given 
as follows:
/•OO
A ( m , S )  = <S>(M,S)D,(r)u}r*dr (1.1)
Jo
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where A(m ,S )  represents the to ta l num ber of stars observed down to appar­
ent m agnitude m  and of spectral type 5  in a particular direction (l, b) and 
in an area covering a solid angle cj . 3>(M, S)  is the LF, th a t is the number 
of stars of spectral type S  and absolute m agnitude M  per cubic parsec in 
the solar neighbourhood, D a[r) is called the relative density function and 
its purpose is to  scale the value of the LF at different distances from the 
Sun. In our modeling of the galaxy (C hapter 2) we assume D s[r) to be uni­
form and equal to  one throughout the galaxy. The variable r represents the 
distance from the Sun. It is usually convenient to  assume th a t the absolute 
m agnitude of a s ta r of spectral type S  is distributed in a Gaussian m anner 
around a fiducial absolute m agnitude Af0. The following equation repre­
sents the  probability of finding a s ta r of spectral type S  (fiducial absolute 
m agnitude M q ) w ith  an absolute m agnitude M:
where os represents an appropriate  dispersion for each spectral type. For 
more details see Blaauw (1963).
The absolute m agnitude M  is related to  the  apparent m agnitude m  in 
the usual way, as indicated by the following equation:
where a(r) represent the absorption encountered by the light out to  distance 
r.
Usually the literature talks about the general star counts function A(m)  
which may be found in general as follows:
( 1.2)
M  =  m  +  5 — 5 log r — a(r) (1.3)
M m ) =  Y 2  A ( m >s ) =  J Q 0 $ ( M , S ) J 9 a(r))u>r2dr (1.4)
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a more usual way of writing this equation is as follows:
roo
A(m) = / $(M)D(r)ujr2dr (1.5)
o
where
$(M) = ]T $(M ,S) (1.6)
s
3>(M) is called the general Luminosity Function and D(r) is the total num­
ber of stars of all spectral types per unit volume at distance r in units of the 
total number of all types per unit volume in the solar neighbourhood. But 
this interpretation will be strictly correct only if the relative proportions of 
stars of different spectral classes per unit volume are the same everywhere 
along the line of sight, so that the LF ($(M )) determined in the solar 
neighbourhood is valid throughout the volume of integration.
Equation (1.5) is an integral equation for 3>(M). This equation may be 
inverted using stellar counts and any one of the following methods:
• The method of mean parallaxes
• The method of trigonometric parallaxes
• The method of spectroscopic parallaxes
• The method of mean absolute magnitude.
For a detailed discussion of these methods see Bok (1937), Trum- 
pler and Weaver (1953), McCuskey (1966), van Rhijn (1965) and Mihalas 
and Binney (1981). The LF for photographic (log3>(Mpff)) and for visual 
(log 3>(M„)) data are given in Table 1.1 and their graphs are given in Figure 
1.1 (taken from McCuskey, 1966).
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FIGURE 1.1 : Recent determinations of the
visual Luminosity Function (Top Panel) 
and of the photographic Luminosity 
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Table 1.1 Adopted Luminosity Function for Visual and 
Photographic M agnitudes [Solar Neighbourhood]
M log $(M „) log * (M „ ) M log$(M „) log
-6 2.23: — + 6 7.66 7.47
-5 2.97: — +7 7.48 7.55
-4 3.60 3.65 +8 7.58 7.65
-3 4.10 4.27 + 9 7.72 7.72
-2 4.80 4.83 +10 7.88 7.80
-1 5.54 5.36 +11 7.97 7.88
+ 0 6.16 5.88 +12 8.00 7.95
+  1 6.60 6.35 +13 8.05 7.98
+2 6.83 6.70 +14 8.05 8.00
+3 7.07 7.00 +15 8.02 7.96
+4 7.25 7.21 +16 7.96 7.90
+5 7.56 7.36 — — —
1.2 Stellar D istribution M odels for the Galaxy
In the previous section we have discussed and approach which does not 
presuppose any specific shape for the stellar d istribution in our galaxy, and 
aims to obtain  a general view of our system  by inverting the fundam ental 
equation of stellar statistics and by using stellar counts.
A different approach has emerged recently and it is probably justified on 
numerous studies of external galaxies (e.g. Freeman, 1970; van der K ruit 
and Searle, 1981a, b, 1982a, b). This approach assumes a given model for 
the stellar distribution. The model depends in general on a series of free- 
param eters which may be adjusted by comparing the model predictions 
w ith the stellar count observations. This approach has become feasible in 
recent years due to  the advent of com puters which allow the calculation of 
numerical models and their fitting to  large am ounts of data.
9
1 .2 .1  T h e B a h ca ll and  S o n eira  M o d e l
Bahcall and Soneira (1980) have published a model of the galaxy which 
has had a great deal of success in the astronom ical community in general. 
Their goal is to  calculate expected s ta r counts as a function of m agnitude, 
la titude and longitude, and in th a t respect it differs from the Schmidt 
(1965), Innanen (1973), de Vaucouleurs and Pence (1978) and O striker 
and Caldwell (1979) models which aim  to obtain  the overall d istribution of 
m atte r or luminosity in our Galaxy.
This model is m otivated by galactic as well as extragalactic observations; 
they represent the galaxy by an exponential disk plus a de Vaucouleurs 
spheroid (r*) (de Vaucouleurs, 1959). The LF and scale heights of disk 
stars are taken from observations of the  solar neighbourhood. It was found 
th a t over the absolute m agnitude range +4 <  M <  +12, the LF of the 
spheroid had the  same shape as the disk LF. In the solar neighbourhood a 
value of 1/800 is found for the bulge/disk ratio. They have also assumed 
th a t the LF, and scale heights are independent of distance from the galactic 
centre. The spheroid is assumed to  be entirely made of high velocity stars 
and hence consists mostly of Population II stars. They have also allow for 
a th ird  com ponent which they have called the  halo.
An exponential radial decay as well as an exponential perpendicular 
decay is assumed for the  disk. The following equation:
pd(r,M ) =  e [tf(M)+ ~h ] (1.7)
gives the density (pd(r,M )) of stars w ith absolute m agnitude M  a t a dis­
tance r from the galactic centre and at height Z  above the galactic plane. 
H ( M)  represents the different scale heights above the plane for stars w ith 
absolute m agnitude M , x  represents the radial distance from the galactic 
centre on the plane of the galaxy, and h is a characteristic radial scale
10
length for the disk.
For the spheroid they use the well known de Vaucouleurs r< law given 
as follows:
log m = -3.3307 ( 1.8)
where I  is the projected surface brightness, 6 is the angular distance from 
the centre and where half the total luminosity is enclosed within 6e. The 
spatial density of stars which projects to equation (1.8) has been found by 
Poveda (1960). Young (1976) gives an asymptotic expansion to this density, 
accurate for ( r / r e) > 0.2 as:
exp
p,(r) = C ---- (1.9)
where C is a normalisation constant, b equals 7.669 and rc is the spatial 
distance that projects to an observed angle of 6e. De Vaucouleurs (1977) 
and de Vaucouleurs and Buta (1978) found re «  i^o/3 with Rq equal to the 
distance from the centre to the Sun.
Bahcall and Soneira use an analytical expression for the LF given as 
follows:
$ ( M )
[1 +  1 0 - M ) ^ - ^ ] !
$(M ) =  $(15), 15 < M  < M d
M b < M  < 15
$(m) = 0 , M  < Mt, or ( 1.10)
with
n* =  4.03 x 10"s ,M* =  +1.28 ,M b = - 6  ,M d =  +19
a  =  0.74 , /? =  0.04 i  =  3.40.
o
The observed LF as well as the analytical representation (solid line) are 
shown in Figure 1.2 which has been taken from Bahcall and Soneira (1980).
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FIGURE 1.2: Stellar Luminosity Function for 
the disk. The solid line is the 
analytic approximation given in 














FIGURE 1 . 2
They have also assumed an exponential variation of the density of the 
obscuring layer with height Z above the galactic plane, with a scale height 
H =  100 pc. No variation with distance from the galactic centre has been 
included. The obscuration A is then given by the following equation:
A(r) =  ^ 0 0 (9 0 )° esc 6 [l — e“ « j (1.11)
where 4^oo(90°) = 0.15 mag in the visual (de Vaucouleurs, de Vaucouleurs, 
and Corwin, 1976).
By integrating the fundamental equation of stellar statistics, using the 
following elements as described above; disk, spheroid, LF and absorption, 
they were able to produce stellar surface densities in any direction in the 
galaxy which they then compared with the observational counts. The model 
results are consistent with the well established star counts for galactic lat­
itudes above b =  20°.
The Galaxy model is also used to predict the star densities (in B and 
V) that may be observable with the aid of the Space Telescope down to 
very faint magnitudes. Down to mv — 28 the stellar density at the galactic 
pole is predicted to be ~  104 stars per square degree.
1.2.2 Other G alactic M odels
Elias M odel
Elias (1978a, b, c) has made comprehensive studies of several dark clouds in 
our galaxy. In order to be able to determine whether the stellar objects he 
observed were foreground, background or embedded objects, he developed 
a model for the IR stellar distribution in our galaxy. The approach taken 
by this model is somewhat similar to our own approach except for the fact 
that he does not allow for a variation of the density of absorbing matter 
with distance R from the centre along the galactic plane. Because of its
12
similarity to our own model, a detailed description of the Elias’s model is 
not warranted at this point.
T he Jones et al. M odel
In Jones et al. (1981), a simple exponential disk model for the distribution 
of stars and extinction in the galaxy is presented. Its purpose is predicting 
the IR stellar Cumulative Counts Function (CCF) along any arbitrary line 
of sight at any wavelength and apparent magnitude limit. The model CCF 
is used to determine the extent to which the stellar field will contaminate 
searches for the IR counterparts of type II OH masers. They calibrate the 
model parameters with stellar counts available in the literature and some 
data which constitute part of Chapter 3 of this thesis (/ =20, 320, 340 
and 350, 6=0). This model represents only the galactic disk and was ini­
tially developed by M. Ashley. Later alterations, extensions and additions 
(spheroid and ring) were introduced by the author, for a full description of 
the improved model see Chapter 2 of this thesis.
The K aw ara  et al. M odel
In Kawara et al. (1982) counts for selected areas in the galactic plane 
between 1=349 and /=45 are presented. A very simple model for the galactic 
plane is developed. The galactic disk is represented by an exponential disk, 
no attempt is made at modeling the run of the stellar density as a function 
of height above the galactic plane. Interstellar absorption is assumed to be 
a linear function of the distance from the galactic centre.
T he E a to n  et al. M odel
In Eaton et al. (1984) IR star counts are presented for different regions in 
the galactic plane. They fit their observations with a model which assumes
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(1) an exponential disk, no variation of density perpendicular to the galactic 
plane is included. They include (2) a spheroidal component whose density 
varies as the -1.8th power of the distance from the galactic centre, as given 
by the following equation:
ps = 5.0 x 106r-1'8 (1.12)
This equation was derived from the work of Bailey (1980). They also need 
a (3) ring component which was taken to be an enhancement of the disk. 
The absorption was assumed to be a linear function of the distance from the 
galactic centre. Their observational counts appear to be in good agreement 
with their model.
T h e G ilm ore and  R eid  M o d e l
Gilmore and Reid have recently undertaken a very thorough study of stellar 
distribution in our galaxy. In Gilmore (1981) a galactic model is presented 
to explain and predict the observed stellar counts. The number of stars 
observed per unit interval of magnitude in the solid angle u  neglecting 
obscuration is calculated from:
dA(m) = u${M)p{r)r2dr (1.13)
Where p[r) is the spatial density variation with distance from the Sun, 
normalised to unity at the Sun, and $(M) is the stellar LF (taken from 
van Rhijn, 1965). The expected number-magnitude-colour relation is then 
determined by integrating this equation together with an appropriate ab­
solute magnitude-colour relation.
The Miller and Scalo (1979) density variation perpendicular to the 
galactic plane is adopted for the disk (exponential with a single scale height 
for all My  > +5).
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For the spheroidal com ponent, a density variation as a function of dis­
tance from the galactic centre is adopted as follows:
P, {r )oc r " n (1.14)
where the value of n m ust be determ ined from the observations. In this 
paper no consideration is made for a possible dependence of the density on 
distance from the galactic centre, because only counts a t the galactic pole 
are being considered.
In a later paper (Gilmore and Reid, 1983), it is found th a t the perpen­
dicular stellar d istribution  is best fitted by two exponentials. One w ith a 
scale height of ~  300 pc corresponding to  a th in  disk commonly referred 
to  as ‘old disk’; and a second component w ith a scale height of ~  1350 pc 
which has become known as the ‘thick disk’. A t the solar neighbourhood 
distance, the thick disk comprises ~  2 % of the to ta l stellar num ber density. 
It is of interest to  identify this com ponent w ith interm ediate Population II 
s tars similar to  those present in the galactic spheroid.
T h e R ob in  and  C r4z4 M od el
Recently Robin and Creze (1986a) have proposed a detailed model of the 
stellar content of our galaxy, which uses a scheme of galactic evolution to 
derive the distribution of stellar ages in the solar neighbourhood. It then 
links metallicities and scale heights to  ages through kinem atical argum ents. 
Their approach is similar to  th a t of Bahcall and Soneira (1980) in the sense 
th a t they use general L F ’s instead of L F ’s for specific spectral types. Their 
model includes old and young disk com ponents, an interm ediate Population 
II com ponent and an extrem e Population II component. Several m athem at­
ical descriptions were utilised for these com ponents (see their Table 8). The 
distribution law of diffuse absorbing m atte r is assumed to  be the  same as
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the density law of the th in  disk of young stars. Their model predicts cor­
rectly s tar count in m agnitudes and colours in nine fields (see Robin and 
Creze, 1986b).
1.3  O b s e r v a t io n a l S te lla r  C o u n ts  a n d  F lu x  
M e a s u r e m e n ts
1 .3 .1  S te lla r  C o u n ts  O b serv a tio n s
In the previous section, we have discussed a series of models which have 
been produced in order to explain observational stellar counts. The Bahcall 
and Soneira model (1980) uses as its central source of da ta  the stellar counts 
provided by Seares et al. (1925). This work is the most comprehensive set of 
observations of star densities, reduced and calibrated to  a single standard  
system. It is based prim arily on counts of ~  105 stars w ith m easured 
m agnitudes from the Mount Wilson Catalogue of Selected Areas. O ther 
stellar counts, derived as by-products of extragalactic studies have also 
been used; i.e. K ron (1978) (~  1034 stars), Tyson and Jarvis (1979) (~  104 3 
stars) and Peterson et al. (1979) (~  1029 stars).
M ikami and Ishida (1981) derive the space density an effective height of 
the distribution of late-type giants and supergiants by analysing the Two- 
Micron Sky Survey (Neugebauer and Leighton, 1969) data. They conclude 
th a t the space density of K -type giants is overestim ated by nearly an order 
of m agnitude in Allen’s (1973) da ta , which are based on van R hijn (1956), 
Upgren (1962) and Elvius (1965). This overestim ation may be partly  due 
to  the low absolute m agnitudes adopted, and the possible overcorrections 
of the interstellar extinction. Their results are in good agreem ent with 
the values based on the survey observations a t the K band down to  K =5 
mag in the Monoceros region (Iijima and Ishida, 1978); which confirm the
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superiority of the two-micron survey observations.
Ishida and Mikami (1982) continue their research w ith the IRC data. 
In this paper, they use the space num ber density d istribution of the lumi­
nous stars of all spectral types and luminosity classes and they derive the 
volume emissivity in the solar neighbourhood. They also obtain integrated 
surface brightness values in the V band for our galaxy viewed from the 
galactic pole, as well as the (B -V ), (V-I) and (V-K) colours. The values 
of the (U-B) and (B-V) colours derived in this paper are in fair agreement 
w ith those estim ated for the disks of spiral galaxies of classes Sb and Sc 
(Schweizer, 1976). This result supports the indication th a t our galaxy has 
an interm ediate type between Sb and Sc (e.g. van den Bergh, 1975).
Mikami et al. (1982) obtain near IR stellar counts in the Scutum  region. 
Three groups of stars are formed on the basis of objective-prism spectra  and 
H -K  colours. After com paring their observations to the predictions of their 
model, they a ttrib u ted  these different groups of stars to  K0-M 3 giant, M4 
or later giants and red supergiants contam inated m oderately w ith  late M 
giants. Their surface brightness distribution at the K band is found to 
be similar to the observed surface distribution at 2.4 /zm (M aihara et al., 
1978).
K awara et al. (1982) obtain  IR s ta r counts by scanning 17 selected 
areas d istributed along the galactic plane between 1=349 and 1=45. They 
also find th a t the longitude and la titude dependence of the source distri­
bution resembles the surface brightness d istribution observed a t 2.4 /zm. 
Their results seem to support the idea th a t the IR luminosity is shared by 
luminous M giants or supergiants in a region at ~  5 kpc from the centre. 
Luminous giants are also present in the central bulge close to the galactic 
centre.
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Eaton, Adams and Giles (1984) have collected IR-K stars counts in the 
plane of the Galaxy in the range /= 0  to  /=60. They fit their counts to a 
galactic model w ith three components (see above). At /= 0  the contribution 
of the nucleus dom inates the s ta r counts.
1 .3 .2  F lu x  O b serv a tio n s
Our Galaxy has also been extensively observed w ith bigger beam s so as 
to  obtain inform ation on its in tegrated appearance. Ito, M atsum oto and 
Uyama (1976) obtained IR surface brightness observations of the Milky 
Way at 2.4 fim  in the region 23 <  / <  75, |6| <  20 w ith a balloon-borne 
telescope. As it was expected, the surface brightness increased as the galac­
tic longitude decreased towards zero. The perpendicular extent and shape 
of the profiles a t either side of the 6=0 plane are very similar, indicating 
the sym m etry of our system . The galactic plane produces detectable radi­
ation out to 6=6 and its intensity and extent are independent of galactic 
longitude.
Hayakawa et al. (1977) utilise the 2.4 /xm flux observations to  construct 
a model of the d istribution  of IR sources. This model, which only accounts 
for volume emissivity, is constitu ted  by two component; (l) a spheroid w ith 
a cutoff of 4 kpc and (2) a ring com ponent w ith peaks at 5 kpc and 7.4 
kpc.
Hayakawa et al. (1981) present improved 2.4 /mi and 3.4 /zm obser­
vations of the galactic plane in the interval -70  <  l <  50. The latitude 
of the peak surface brightness deviates from the galactic equator in the 
same sense o ther Population I objects do. Since no absorption towards the 
galactic plane was observed, it is concluded th a t the IR sources responsi­
ble for the 2.4 /xm flux are strongly concentrated towards the plane w ith a 
scale height of ~  50 pc. Their contour m ap of the  galaxy shows clearly a
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spheroidal com ponent and a disk com ponent. The la tter, presents a con­
s tan t thickness of ~  10°. In the direction /=340 and /=25 there are two 
hum ps which have been identified w ith a molecular ring associated with 
the galactic plane. They revised their 1977 model for volume emissivity, 
and derive new param eters for its com ponents.
Hofman, Lemke and Thum  (1977) obtained absolute surface photom etry 
of the central region of the Milky Way. They discovered a very extended 
source of radiation around the galactic centre; whose emission is probably 
produced by reddened late type stars.
Several far IR surveys of the galactic plane have been carried out. Boisse 
et al. (1981) obtained observations from 1=0 to /=85 in two wavelength 
bands (71 to  95 /m i and 114 to  196 fim ). It is shown th a t the volume 
emission and the emission per un it mass of interstellar m atte r increases 
from the Sun inwards in the direction of the galactic centre. From the 
IR to radio-flux ratio  which also increases as the distance to  the galactic 
centre becomes sm aller, they conclude th a t, although the s tar form ation 
ra te  per unit mass of interstellar gas is larger in the inner galaxy, there is 
a deficiency of O-stars a t the central part of the galaxy com pared to  the 
solar vicinity, which is probably caused by a variation of the initial mass 
function along the galactic radius.
Far IR (A ~  100 and ~  200 /xm) observations of the galactic plane 
have been obtained by M aihara, O da and Okuda (1979) and M aihara et 
al. (1981) w ith the purpose of obtaining information on the d istribution of 
dust grains in the inner Galaxy. They conclude th a t the dust in the  central 
300 pc region from the galactic centre is responsible for more th an  a th ird  
of the to ta l obscuration between the Sun and the galactic centre. The dust 
produces an extended diffuse com ponent w ith low surface brightness which
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may be interpreted as thermal emission of interstellar dust grains in the 
galactic disk heated by extended low density H II regions as well as the 
general stellar radiation field.
1.4 P rev io u s S tu d ies  o f th e  S tellar P o p u la ­
tio n  in th e  G alactic  B u lge
Studies of the stellar population in the galactic bulge are difficult because of 
the great deal of absorption which those stars experience. At optical wave­
lengths it is totally impossible to see any stars in the region surrounding 
the galactic centre, unless through a region where the absorbing material 
is very diffuse. Such a region is called a low absorption window. Baade
(1963) pointed out the presence of one such window at / ~  0, 6 ---- 4. This
region has become known as Baade’s Window (BW) and a great deal of 
work has been done on its stellar population.
Arp (1965) conducted a comprehensive study of over 1300 stars in the 
field around the globular cluster NGC 6522 which is located in BW. The 
colour-magnitude diagram for these stars was obtained from blue (B) and 
visual (V) photographic plates. The nuclear stellar population turns out 
to have negligible numbers of very low metal-content globular-cluster-type 
stars of the classical type II halo population. On the contrary, the nuclear 
population appears to be composed of old stars with metal rich (47 Tue 
type) to very rich (NGC 188 type) chemical composition. The derived 
Luminosity Function (LF) shows that 75 % of the luminosity of the nucleus 
comes from stars between M„=-2 and +1.3 mag, which indicates that the 
visual light of the nucleus is dominated by G and K giants.
The colour-magnitude diagram of NGC 6522 reveals it as a relatively 
metal rich globular cluster, located at a distance of ~  7.5 kpc from the Sun.
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The presence of a globular cluster, allows, among other things, to  obtain a 
value for the absorption in this direction. A value E (B -V )=0.46±0.03  was 
obtained.
Becklin and Neugebauer (1968) detected radiation from the nucleus of 
the Galaxy at 1.65, 2.2 and 3.4 f i m .  The structure  of the central part 
consists of (1) a dom inant source 5' in diam eter; (2) a point-like source 
centred on the dom inant source; (3) an extended background; and (4) some 
additional discrete extended sources. These authors were not observing 
through one of the clear windows m entioned above. An analysis of the 
observed IR radiation predicts about 25 mag of visual absorption between 
the Sun and the galactic centre (as opposed to  ~  1.5 mag to  BW) if the 
source of IR is stellar. It is believed th a t the IR radiation  m ost likely 
originates from stars w ith a m ean IR black-body tem perature  greater than  
4000 K located at the centre of the Galaxy.
U, B, V photom etry of fields surrounding the globular cluster NGC 6522, 
located in BW , was made by van den Bergh (1971, 1972). He found th a t 
most of the red giants in his fields lie in a region of the colour-m agnitude 
diagram  th a t is located between the red-giant branches of the m etal poor 
globular cluster M3 and the old m etal rich open cluster NGC 188. The value 
obtained for the reddening (E (B -V )=0.45±0.03) is in perfect agreement 
w ith th a t found by Arp (1965). Van den Bergh also observed a number 
of RR Lyrae variables for which he obtained a value of (B -V )=0.87±0.11, 
which, after correction is m ade for the foreground reddening, yields a value 
of (B -V )=0.42±0.11 which is consistent w ith the expected colour index for 
RR Lyraes (B -V )«0 .3 .
A nother low obscuration window located a t /= 0 , 6= -8  was studied by 
van den Bergh and Herbst (1974) in the B and V wavelengths. At magni-
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tudes of V>13.3, large numbers of red giants of Population II type appear. 
Very metal-poor red giants are quite rare at |Z |«1.3 kpc. A distinct metal- 
licity stratification effect is noted; at |Z |«0.6 kpc there are more metal-rich 
red giants that at |Z |«1.3 kpc. Photoelectric observations of RR Lyrae 
stars yielded an E(B-V) =0.25+0.05, rendering this window even clearer 
than BW whose E(B-V)=0.45 (see Arp, 1965; van den Bergh, 1971, 1972). 
It is interesting to compare the colour-magnitude diagrams (V vs. B-V) of 
fields at 6=-4 and 6=-8. Both stellar samples seem to show a spread in 
B-V of the order ~1.2 mag, however at 6=-4 the colour index is contained 
in the range 0.8 < B-V < 2.0, whereas at 6=-8 the range is 0.4 < B-V < 
1.6. This difference has been identified as a larger proportion of metal-rich 
stars in the field at 6=-4. At V «  +19, van den Bergh (1974) notices a very 
sharp increase in the numbers of stars in the /=0, 6=-8 field. He identifies 
these stars as the brighter section of the main sequence stars in the nuclear 
bulge of our Galaxy. He derives a V magnitude for the turn-off point of 
V0 (TO)—18.61+0.36.
N ea r  ER stu d ies  o f  th e  S te lla r  P o p u la tio n
Frogel (1981) discussed JHK observations of M giants in the nuclear bulge 
of the galaxy. He derives their bolometric corrections (BC*-) from their 
(J-K)o colours and finds that a significant number of the stars in BW are 
more luminous than the first GB tip of a relatively metal-rich cluster such 
as 47 Tue. He also notices that the M giants from the LMC and SMC 
fields are closely similar, at the same spectral type, to the BW giants in 
luminosity, IR colours, and CO and H20  indices. However, the relative 
number of M8 and M9 stars to M6 and M7 is much bigger in BW than 
in the LMC or SMC. This is believed to be due to the higher value of the
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m etallicity in the stars in the galactic bulge.
Frogel and W hitford (1982) present distorted energy distributions and 
nonstandard  colours relative to solar neighbourhood giants for stars in BW. 
They a ttrib u te  these effects to a super-m etal-rich (SMR) composition of the 
stars in BW as is observed in bulge K-giants. Spectroscopic studies of the 
strong iron lines and the Mg b feature of a num ber of K giants in B W (W hit- 
ford and Rich, 1983) reveal th a t the m ajority of the stars are SMR w ith a 
m ean [Fe/H]=0.29 or 0.44 which depends on the m ethod of extrapolation 
for stars more m etal-rich than  any solar neighbourhood calibration stars. 
It appears th a t those stars for which the mean [Fe/H] «  -1 .0 , include the 
progenitors of B aade’s RR Lyrae variables.
Frogel, W hitford and Rich (1984) report near IR photom etry of K gi­
ants in the nuclear bulge of the Galaxy. They find th a t the location of 
these stars on several colour-colour plots is particularly different from both 
globular clusters and solar neighbourhood giants. Their locations on the 
IR colour-m agnitude diagram s, are not consistent w ith the in terpretation  
th a t they are old and m etal rich. They conclude th a t blanketing by some 
unidentified source affects their energy distributions significantly. In a re­
cent paper, Taylor, Johnson and Joner (1986) suggest th a t the  reported 
Frogel, W hitford and R ich’s (R -I)c  excesses may be a ttrib u ted  to their 
reddening corrections. In fact if they use the reddening ratios given by 
Taylor (1986), their E (R -I)c  increases from 0.25 to 0.31 mag, and the re­
ported  colour excess vanishes. Taylor, Johnson and Joner suggest th a t 
there is not currently  a prima facie case for anomalous R^ band blanketing 
in BW K-giants.
Catchpole (1982) reports JHK photom etry observations of stars in the 
Sgr I B aade’s window. His results suggest th a t there may be a high density
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of lower luminosity M stars in this area. These stars form a well defined 
giant sequence on the JHK diagram and on the K vs. J-K  diagram.
Blanco, McCarthy and Blanco (1984) present a complete sample of M 
giants in the galactic bulge down to 1=14.8. Evidence for patchy absorp­
tion in BW is revealed. The BW late giants appear to be intrinsically 
fainter than their counterparts in the solar neighbourhood, both in I and 
bolometric magnitudes. These stars have similar IR colours, CO and H20  
indices to those stars in the Magellanic clouds. A peculiar depression in 
their continua, that makes their R magnitudes appear too faint is observed.
1.4.1 Studies of Variable Stars
Glass and Feast (1982) present JHKL IR photometry of a number of Miras 
in the galactic windows, Sgr I and NGC 6522. These Miras fit a period- 
luminosity relation with very small scatter (a ~0.2 mag). The galactic 
centre Miras appear to populate the same regions of colour-colour plots as 
do Miras in the solar neighbourhood. Five of their stars are much red­
der than expected. These stars along with a number of other stars in 
the Sgr I, Sgr II and NGC 6522 field were observed by Wood and Bessell 
(1983). They found that for Miras with periods shorter than 250 days, their 
(J-K)o colours were similar for samples in the galactic centre, the Magel­
lanic Clouds and the solar neighbourhood. For longer periods the galactic 
centre long period variables (LPVs) are significantly redder than the local 
or Cloud Mira variables, as suggested in Glass and Feast (1982). Wood and 
Bessell interpret the excessive redness of the longer period galactic centre 
LPVs as resulting from their lying on an unusually cool giant branch (GB); 
the coolness of this GB may in turn be due to a metal abundance ~2.5 times 
solar. Pulsation masses of up to 3.5 M© (age a few times 108 years) are 
derived for the red, longer period LPVs, whereas Mp <M© for the shorter
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period LPVs. They suggest th a t the  galactic bulge contains stars w ith a 
range in mass and age, w ith the young stars having significantly enhanced 
m etal abundances and the older stars having metallicities similar to those 
of local Miras.
Jones, Hyland and Robinson (1984) made photom etric observations of 
LPVs in BW in the interval 1 to  12 /zm to determ ine w hether dust-shells 
could account for their extremely red colours. They established th a t the 
redder longer period variables in BW have mildly thicker dust-shells but 
significantly cooler stellar tem peratures than  local M iras. Their redder 
colours may not be explained as being produced by dust-shells b u t appear 
to  be intrinsic. They concluded th a t the high pulsation masses for the 
longer period bulge variables derived by Wood and Bessell (1983) are not 
in error due to  contam inated JH K  colours.
Blanco (1984) has m ade an extensive RR Lyrae survey of BW. She 
presents d a ta  for 77 RR  Lyrae variables including 58 th a t had been pre­
viously detected by Baade. These variables show an appreciable range in 
metallicity, however they appear to  be relatively m etal rich w ith respect to  
the globular cluster M3.
1.4.2 K inem atical Studies
Rodgers (1977) obtained spectrogram s for RR Lyrae stars in the  galactic 
bulge. They were analysed for Ca abundance and radial velocity. Mild 
correlations of [Ca/H] w ith distance from the galactic centre and from the 
galactic plane were found. [Ca/H] ranged from the solar value to  one- 
tw entieth of the solar value, which indicated th a t the bulge is composed of 
both  Population II and old disk stars. The radial-velocity dispersion found 
was equal to  ou ~  70 km /s.
Feast, R obertson and Black determ ined radial velocities for a num ber
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of Miras in the Baade’s Sgr I and NGC 6522 fields. Their pulsation period 
range from 147 to 345 days with 16 stars with period P<250 days and 7 stars 
with P>250 days, which according to Wood and Bessell (1983), will have 
provided them with nearly 30 % of their sample as young SMR stars. It is 
interesting to notice that if we separate the stars in two groups at P=250 
days, the values of their mean radial velocities and velocity dispersions are 
quite different (vr=8 km/s, <7V=111 km/s for P<250 days) (vr=-72 km/s, 
Cu=101 km/s for P>250 days). If all the stars are considered as one single 
group, the mean velocity and mean velocity dispersion are vr= -9  ±23 km/s, 
crv=112 ±17 km/s.
Mould (1983) determined the velocity dispersion for a sample of late 
M stars in the nuclear bulge of the galaxy. Although these stars may 
be chemically among the youngest in the spheroidal system, they have a 
velocity dispersion of 113±11 km/s, similar to that of the oldest objects in 
the halo.
1.5 O u tlin e o f  A pproach
From the foregoing, it can be seen that an appropriate galactic model for 
the distribution of the late spectral type stellar population in our galaxy 
would be of use in studying the structure and evolution of our galaxy; both 
of the disk component els well as of the spheroidal component. A successful 
model would help elucidate a number of problems which can be briefly 
summarized as follows:
• How is the late spectral type stellar population distributed in our 
galaxy and how is it separated into different galactic components ?
• Are there any physical differences between the late spectral type stel­
lar population contained in the disk and that contained in the bulge
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• Is it possible to  derive and explain the integrated IR observations 
of the Galaxy from a model th a t deals only w ith the distribution of 
individual stars ?
• Do stellar populations w ith different physical characteristics such as 
mass, tem peratu re, age, m etallicity and kinematics share common 
regions of space or is it possible to say th a t stellar populations w ith 
common characteristics are ‘territo ria l’ in natu re  ?
• W hat evolutionary picture of the Galaxy may be derived from a model 
such as the one presented in this thesis ?
• Does this type of model allow to  calculate correct in tegrated  colours 
for external galaxies ?
It is also clear th a t the characteristics of the late type stars in the central 
p a rt of the  Galaxy are not well established and their study may indicate 
possible differences an d /o r similarities w ith local late spectral type stars. 
Differences between stars of the same spectral type which occupy different 
regions of space may shed light on the historic evolution of our galaxy and 
the problem  of galactic form ation and chemical enrichm ent.
M any problems may be addressed from a study of this type, however it 
is not possible to  address all of them  in this thesis. In this work a variety 
of IR photom etric and spectroscopic techniques have been used to  study 
the IR flux and the IR stellar distribution in our Galaxy. The basic da ta  
consist in a series of IR scans of selected areas along the galactic plane, 
from which stellar counts as a function of K m agnitude have been derived 
and have been m atched to  the count predictions of a theoretical model of 
the Galaxy.
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Detailed studies of the IR stellar population in the galactic bulge have 
been undertaken; the photometry has been complemented by low resolu­
tion spectroscopy in the K-band (2.2 /im) where two important absorption 
features due to CO and water (H2 O) may be observed. These features, if 
present, give information as to the metallicity and possible variability of 
those stars whose spectra possess such characteristics.
The following chapters of this thesis are set out as follows:
In Chapter 2, the model for the distribution of the stellar component of 
the Galaxy is developed. Matching of this model with integrated IR flux 
observations is carried out and a series of appropriate values for the model 
parameters are obtained. Miscellaneous predictions of this model are pre­
sented following those given by Bahcall and Soneira (1980) and comparisons 
between the predictions of our model and those of Bahcall and Soneira’s 
(1980) model are established. In chapter 3 we present a detailed discus­
sion of the matching of model-predicted and observed number counts for 
a number of selected areas along the galactic plane. Detailed photometric 
observations of sources in some of the selected areas are also discussed. 
Chapter 4 presents a detailed photometric and spectroscopic study of a 
BW stellar sample which is believed to be located in the surroundings of 
the galactic centre. The galactic model developed in Chapters 2 and 3 is 
utilised to separate the relative contributions due to the real disk and to 
the real bulge stellar components.
Finally in Appendix A we present a full description of our method of 
count correction for crowded stellar fields, and copies of the Fortran com­
puter code for the galactic model and for the counting programme are also 
given. In Appendix B we give tables of the Luminosity Function for dif­
ferent wavelengths (bands) and colour indeces. Tables for the coordinates
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(a(1950), 6(1950) and K-magnitude (K-scan) of all the sources found in 
the scans of selected areas of the galactic plane are presented in Appendix 
C.
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Chapter 2
THE INFRARED MODEL OF 
THE GALAXY
2.1 In tro d u ctio n
The observed distribution of the visible light in spiral galaxies has been 
accurately described in a num ber of papers, of which the most im portan t 
are: de Vaucouleurs (1959), Freeman (1970), Kormendy (1977a), van der 
K ruit and Searle (1981a,b), (1982a,b). All these papers describe the  spiral 
galaxies visual light distribution as made of two components; a th in  disk 
which shows an exponential radial decay and which m ust be sharply cutoff 
at a radius equal to  a few times the radial scale length in order to  fit the 
observations (see the van der K ruit and Searle papers). The disk appears 
to extend all the way to  the galactic centres. The second com ponent is 
spheroidal in shape and, as is well known, it may appear w ith  different 
degrees of im portance, from very big and luminous bulges which dom inate 
the bulk of the visual emission, to small and ra ther faint bulges which are 
difficult to differentiate from  the disk com ponent. For examples of this type 
of galaxies see the  papers by van der K ruit and Searle and the photographs 
of the Hubble Atlas of Galaxies (Sandage, 1961).
The projected light d istribution of elliptical galaxies and th a t of 
spheroidal bulges of spiral galaxies has been described by de Vaucouleurs
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(1959) and Kormendy (1977a, b). It appears well represented by the well
where 7(0) represents the surface brightness observed at an angular distance 
equal to 0, and 0e represents the effective radius which is defined as the 
distance within which half of the total radiation is emitted.
As for the infrared (IR) light distribution of our own galaxy, Japanese 
and European astronomers are mainly responsible for a number of papers. 
Studies of the 2.4 /zm flux of our galaxy have been performed by Japanese 
astronomers gathering observations with balloon borne telescopes. At this 
wavelength, the IR airglow shows a window (lack of emission), hence making 
it ideal for high signal to noise data gathering. Observations and discussion 
of these results may be found in the following papers; Hayakawa et al. 
(1976), Ito et al. (1977), Hayakawa et al. (1977), Hofmann et al. (1977), 
Maihara et al. (1978), Hayakawa et al. (1979a), Hayakawa et al. (1979b), 
Okuda (1980), Hayakawa et al. (1981), and Matsumoto et al. (1983). Far 
IR studies of the galactic plane, and preliminary individual star-distribution 
IR studies of the galaxy may be found in the following papers; Maihara et 
al. (1979) (150 /zm), Nishimura et al. (1980) (100-300 /zm), Boisse et al. 
(1981) (71-95 /zm) and (114-196 /zm), Maihara et al. (1981) (150, 210 
/zm), Elias (1978), Okuda (1980), Mikami and Ishida (1981), Ishida and 
Mikami (1982), Mikami et al. (1982), Kawara et al. (1982) and Hiromoto 
et al. (1983).
The main results of these studies show that both the near (2.4 /zm) 
and far IR galactic plane distributions are similar to those of other objects 
such as: the thermal continuum at 1.4 GHz and 5 GHz, the nonthermal
known de Vaucouleurs r* law which takes the following mathematical form:
( 2 . 1)
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continuum  at 150 MHz, the O H /IR  stars, the 166a and 109a radio lines 
and 7-rays.
The near IR longitude profiles are similar in shape to the microwave 
CO profiles (A ~  2.6 m m ), bu t the hum ps in the CO diagrams appear 
shifted w ith respect to  those a t the IR diagram s. Comparisons w ith the HI 
d istribu tion  show th a t the near IR radiation seems to be more predom inant 
in the  inner sections of the galaxy than  th a t of the HI. Some of the humps 
and steps observed at 2.4 /zm have been successfully associated w ith various 
spiral arm s and close-by HII complexes. One of the rem arkable features 
observed a t 2.4 /zm is the presence of two almost symm etrically located 
hum ps w ith respect to  the galactic centre at longitudes of / ~  30 and / ~  330. 
These features have been associated w ith the 5 kpc (Ro=10 kpc) molecular 
ring apparen t a t radio wavelengths (see B urton, 1976).
The 2.4 /zm radiation  m axim a do not lie exactly a t 6=0, bu t appear 
consistently shifted to  negative latitudes for the southern hemisphere. This 
‘wiggling’ of the galactic plane has also been observed for HI gas, HII re­
gions, supernova rem nants and molecular clouds (Lockman, 1977, 1979) 
which appear consistently below the galactic plane in the galactocentric dis­
tance range of 6 <  R < 7.5 kpc (R0=10 kpc).This effect has also been noted 
for A -type stars along the galactic plane by Lyngä, and Ruelas-M ayorga 
(1979).
The latitude distribution of IR radiation as well as th a t for the op­
tical rad iation  shows th a t the disk com ponent may be described as an 
exponential function of the  height above the fiducial (6=0) galactic plane 
(~  exp ( ^ ) ) .  For points closer to  the galactic plane, theoretical calcula­
tions show th a t the perpendicular density d istribution should be propor­
tional to  sech2 • The °p fical studies of van der K ruit and Searle (1981a,
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b and 1982a, b) make use of this expression. It may be easily proved that 
for relatively high values of 2T, sech2 tends to exp and since the
IR-flux studies to date have been made with a large beam (~ 1.7 degrees) 
the difference between these mathematical expressions is insignificant.
The galactic disk excluding the bulge appears to have a constant thick­
ness along the whole range of galactic longitude observed; the perpendicular 
scale height Z0 for the optical studies of external galaxies turns out to be 
constant, this observation implies that the perpendicular velocity disper­
sion should decrease with radius along the disk. Corroboration that this is 
the case has been recently obtained by van der Kruit and Freeman (1984).
The 2.4 fim  observations of the central regions of the galaxy show that 
the galactic bulge may be described as an oblate spheroid, with its major 
axis (a) parallel to the galactic plane and with a ratio of minor axis (b) to 
major axis (a) equal to -  ~  0.75 (Matsumoto et a/., 1983).
An excellent up to date review of the research on the Milky Way by 
the late Professor Bart J. Bok (1983) has recently been published in the 
Astrophysical Journal.
Since the purpose of this thesis is to use IR star counts to define clearly 
the structure of our galaxy, we will develop a model for the stellar distribu­
tion based upon current knowledge for comparison with the observations.
2.2 M a th em a tics  o f th e  IR  G alactic  M o d el
The mathematical description which we have adopted for the IR galaxy 
has been suggested by the optical studies of the disks of edge-on galaxies 
Freeman (1970), van der Kruit and Searle (1981a, b and 1982a, b), by the 
IR-flux studies of our own galaxy end external galaxies (Hayakawa et al. 
(1977), Maihara et al. (1978), Hayakawa et al. (1981) and Hiromoto et
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al. (1983)), by the optical (V), blue (B) and infrared (H and K) stellar 
count determinations for the galaxy (Bahcall and Soneira, 1980; Mikami 
and Ishida, 1981; Ishida, 1981; Ishida and Mikami, 1982, Mikami et al., 
1982; Kawara et al., 1982 and Eaton et al., 1984).
The IR galaxy is described as a three component entity; in which the 
components are represented by a (1) thin stellar disk, (2) a dense ring of 
radius equal to ~  Rq sin 25 and (3) an oblate spheroidal bulge. We have 
decided not to include in our model a thick disk similar to that discovered 
by Gilmore and Reid (1983) because this feature does not represent nu­
merically a significant percentage of the total stellar population. Gilmore 
and Reid (1983) estimate that at the solar neighbourhood, the thick disk 
accounts for only 2 % of the total number of stars.
2.2.1 The Disk
The disk component is represented by a thin disk of stars whose density 
decreases exponentially from the centre outward and perpendicularly from 
the galactic plane. The disk’s stellar density at any point in the galaxy 
may be calculated as follows:
p(R, Z) = po exp (^ °  h ^  exp (2-2)
where this expression is valid for individual stellar spectral types. The term 
Ro represents the distance from the galactic centre to the Sun which we have 
set at Ro=8.75 kpc as a result of an average of recent determinations of #o 
(see Graham, 1978), p0 represents the density of stars of a specific spectral 
type at the solar neighbourhood, Zo represents the scale height above the 
galactic plane for a specific spectral type. The Luminosity Function (LF) 
which we have used is that shown in Table 1. Most of the values were 
taken directly from Elias (1978a) except for the addition of late-type dwarfs
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(Faber et al., 1976; Allen, 1973) and the stars in young OB associations. 
Values for young luminous stars were calculated from the tabulated data 
on luminous stars in the Milky Way by Humphreys (1978). The parameter 
h represents the radial scale length for the galactic disk, the value of this 
quantity has been determined from fitting the model flux predictions to 
the 2.4 nm radiation longitude profiles (see below) and to particular cases 
of stellar counts determinations (see BW chapter). The variables R and Z 
represent the distance from the galactic centre and the distance measured 
perpendicularly from the galactic plane.
Changes in the parameters p0, Rq, /i, and Z0 cause equivalent variations 
in the predicted fluxes and values for the predicted Cumulative Counts 
Function (CCF) (log No. of stars per sq. deg. up to a specific magnitude 
versus magnitude). A change of h from 3.1 to 2.5 kpc at the galactic centre 
produces a flux increase of ~  3 x 10-10 W /(cm2/xm sr) which corresponds 
to a 57 % increase. This increment of the flux shows as ~  0.20 shift in 
the CCF. This type of shift is easily masked by the observational errors 
attached to stellar counts. At the same value of h, a change of Rq from 8 
kpc to 10 kpc changes the flux by a maximum factor of ~  1.4. We conclude 
that reasonable uncertainties on these parameters produce variations of the 
total flux which are within a factor < 2.
To preserve the relative proportions of the perpendicular and radial 
extents of the galactic disk (~  1/10000), changes in Zq must be relatively 
small. Possible errors in the determinations of Zq for different spectral 
types will not have an important effect on the model predictions.
2.2.2 The A bsolute M agnitude D istribution
Following Blaauw (1963) and Elias (1978), we assume that the absolute 
magnitude of the stars at a specific spectral type is distributed around a
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m ean value in a Gaussian form, therefore the relative num ber density func­
tion of stars which have absolute m agnitude equal to  M  may be obtained 
as follows:
where M 0 and s represent the mean absolute m agnitude and the disper­
sion around the m ean for a group of stars of a specific spectral type. The 
absolute m agnitudes and dispersions for the different spectral types for the 
2.4 /xm wavelength case are also shown in Table 1. Tables containing the 
quantities p0, Z0, M 0 and s for o ther wavelengths (B, V, J , H, K, 2.4 /xm, 
B -V , V -K , J -H , H -K  and J-K ) are given in the second appendix of this 
thesis. Potentially  this inform ation may be used in conjunction w ith the 
model to  predict fluxes and stellar counts distributions a t these alternative 
wavelengths. However, for the visual and blue bands, observational infor­
m ation of the same type used for the derivation of the model constants for 
the 2.4 /xm case (see below) would be necessary, since it is expected th a t 
radically different spectral types are responsible for the  radiation at differ­
ent wavelengths. An indication of this fact may be found in the studies 
by Freeman (1970) and van der K ruit and Searle (1981a, b and 1982a, b) 
which indicate th a t the  radial scale length for the B and V cases are of 
the order 4 to  5 kpc, th a t is ~  1.5 to  2 times larger th an  the radial scale 
length derived for the 2.4 /xm case. If the values for Mo and s are not quite 
appropriate for the spectral types, the variation of the values of the relative 
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2.2.3 A bsorption  considerations
Several models for the interstellar absorption within the galaxy have been 
proposed. For a quick description of these models see the paper by Bahcall 
and Soneira (1980) and the references therein. Other types of absorption 
models have been proposed by Hayakawa et al. (1977), and Hayakawa et 
al. (1981), based on the assumption that the absorption is proportional to 
the total column density of Hydrogen (HI, HII, and H2) particles along the 
line of sight. These models depend on the observed HI and CO densities, 
which in turn may be derived from the radio observations provided optical 
thinness is assumed and the ratios between and ^  are accurately
It seems to us that the number of assumptions required for the second 
type of model is too large and that their agreement with the observations 
may be purely fortuitous. This, of course, does not mean that these models 
are not appropriate for the purpose which they serve in the Hayakawa et 
al. papers.
The first type of model contains a series of simple assumptions such 
as homogeneous distribution of absorbing matter, discontinuities in the 
density of absorbing matter toward the galactic poles, etc. They represent 
a first approximation to the distribution of the absorbing matter in the
We think that an absorption model which allows for radial as well as 
perpendicular variations for the amount of absorption is more appropriate 




Following Jones et al. (1981) we assume th a t the absorbing m atter in 
the galaxy is d istributed  similarly to the stars in the disk, th a t is, it shows 
an exponential decay from the galactic centre as well as from the galactic 
plane. It is also assumed th a t the absorbing m atte r is not present in the 
bulge com ponent. The similarity between spiral galaxy bulges and elliptical 
galaxies, which in general lack dust, supports this assum ption.
The absorption at any point in the galaxy may be calculated by using 
the following expression:
dA( R,  Z)  = ao exp ( ^ — —)  exp ( )  dr (2.6)
where this equation is valid for a single wavelength. a0 represents the value 
of the absorption at the specific wavelength in the solar neighbourhood in 
units of m ag/kpc. R , Z , Habs and Zabs  are respectively the distance from 
the galactic centre, the distance from the galactic plane, the radial scale 
length for the absorption m atte r along the galactic plane and the perpendic­
ular scale length for the absorbing m atter. Values of the determ inations of 
a0 for infrared as well as optical wavelengths have been quoted in numerous 
papers (IR Japanese papers) and Johnson (1968).
The values of the constants habs and Zabs  have been adjusted so as 
to  make the absorption model produce the values m easured for the to tal 
absorption tow ards the galactic centre (Becklin and Neugebauer, 1968) and 
towards the galactic poles (see Bahcall and Soneira, 1980). The values 
determ ined are as follows:
hABS =  4.0 kpc 
Zabs  =  0.1 kpc
The relationship derived for the absorption a t different IR wavelengths 
a(A) ~  A-2 5 (Jones and Hyland, 1980) and the ratios from the van de
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Hulst curve No. 15 (see Johnson, 1968) allow the calculation of the a0(A) 
for different wavelengths. Table 12 in appendix B of this thesis gives the 
values of a0 for the eleven wavelengths for which Luminosity Functions have 
also been given in this appendix.
The total 2.4 /zm flux at a given position changes by a maximum factor 
of the order ~  2.5 when the local absorption coefficient is changed from 
0.08 mag/kpc to 0.04 mag/kpc. For a change in the absorption radial scale 
length from 4 kpc to 6 kpc the flux increases by a maximum factor of the 
order ~  1.7. If the perpendicular scale length for the absorbing matter is 
changed from 0.05 kpc to 0.3 kpc, a maximum change in the flux of the 
order ~  1.0 is obtained. These results give an idea of the way the total flux 
predictions would change if the constants of the model were not determined 
very accurately. It is comforting to see that for the perpendicular scale 
length, which is the parameter which probably would be most affected by 
larger uncertainties, the total flux hardly depends on its value.
2 .2 .4  T h e  R in g  C o m p o n en t
Radio observations of the galactic plane (Burton, 1976) as well as 2.4 /zm 
flux results indicate that the galaxy has a high brightness, high density 
ring component with a radius of the order ~  Rq sin 6 where 20 < 0 < 30. 
Observations of the spiral galaxy M31 indicate that a bright ring of material 
of 50' radius is seen in HI, HII and radio continuum radiation; recent IRAS 
far IR (12, 25, 60 and 100 /zm) observations also show this bright ring 
(Habing et al. , 1984). It appears that high brightness, high density rings 
of this type are common features in spiral galaxies.
The ring which has been chosen to be the second component of the IR 
galaxy has been centred at a radius equal to Rosin 25. The contribution of 
this ring at a point (R , Z) in the galaxy may be calculated from the density
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function:
Pr i n g { R , Z )  = Apo  exp ( -  (R ~- .R r in^  exp (2.7)
V 2 sri ng  )  \  Z Q J
where this equation is valid for a specific spectral type and the following 
expressions gives the ring radius Rring — -Rosin 25. The parameters po 
and Ro refer to the local density and distance from the galactic centre. 
The parameter Zo, as for the disk case, represents the perpendicular scale 
heights for different spectral types (see Table 1), the value of srj^ g has 
been fitted so as to reproduce the observations (see below), a value of 350 
pc has been obtained. The constant A is a scale factor. The density at the 
centre of the ring is equal to Pring(Ro sin 25,0) =  Apo. Fits to the 2.4 /mi 
flux observations indicate that a value of A ~  7.3 is appropriate.
The effect of the ring component is only noticeable in the vicinity of 
the tangential points (20 < l < 30, 330 < l < 340). From this result we 
may think the ring not as a different entity from the disk, but only an 
enhancement of it.
Variations of the constants A, sring and R ring would clearly affect 
the amount of radiation contributed by the ring and its positional location. 
These changes will be more sensitive to variation of the parameter A than 
to variations of s.
2 .2 .5  T h e  S p h ero id a l C o m p o n en t (B u lg e)
Optical studies of the light distribution of the spheroidal components of 
spiral galaxies have shown them to be similar to the light distribution of 
elliptical galaxies (de Vaucouleurs, 1959 and Kormendy, 1977a, b). The 
projected surface brightness relation found by de Vaucouleurs is:
’■""((c)'-1) 1281
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where 0 is the angular distance from the centre, and where half the 
total luminosity is enclosed within 0e. Three-dimensional spatial densities 
which project to this equation have been found by Poveda (1960) and Young 
(1976).
Reconsideration of the 2.2 pm  observations close to the galactic centre 
(Bailey, 1980 and Allen, Hyland and Jones, 1983) reveal that the three- 
dimensional radiation density may be proportional to r ”1,7-r-1,8. Mat- 
sumoto et al. (1983) report 2.4 /mi flux observations of the central region 
of the galaxy. They find that a representation of the bulge as a collection 
of oblate spheroids fits their observations appropriately.
Since this thesis is mainly concerned with IR observations, we shall 
adopt for the bulge the Matsumoto et al. (1983) description. The bulge 
density at any point in the galaxy may be found as follows:
Pbulge(O') — Bp0a 18 fo r  a < 0.2 kpc (2.9)
Pbulge{o)  =  Bp0a 30 fo r  a > 0.2 kpc (2.10)
where
a2 = ij2 + (T^y t2-11)
Po? R and Z represent the local density, the distance from the galactic 
centre along the disk, and the perpendicular distance from the galactic 
plane. The parameter e represents the eccentricity of the spheroids, which 
is equal to 0.6614 as determined by Matsumoto et al. (1983). This value 
of the eccentricity implies a minor to major axis ratio value of £ ~  0.75. 
The parameter B is a scale factor and is closely related to the bulge central
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density which is equal to  Pcentr e  — Bpo- F its to  the observational data  
indicate th a t B  =  2.4 produces a good agreement.
2 .2 .6  C u m u la tiv e  C o u n ts F u n ctio n  and  F lu x es  ca lcu ­
la tio n s
The to ta l num ber of stars of a given spectral type, out to  distance r kpc 
from the Sun w ithin a solid angle uj is obtained by numerical integration of 
the following expression:
iV (r,w ,s) =  po exp — R j^ exp r2udr  (2.12)
where
R 2 = R l  -f (r  cos 6)2 — 2R qt cos l cos b (2.13)
Z  = r sin b (2-14)
We m entioned above th a t the absolute m agnitude distribution for a spe­
cific spectral type is assumed to  be Gaussian. The distribution of stars w ith 
respect to  apparent m agnitude is obtained by a ttenuation  of the absolute 
m agnitude Gaussian distribution by the well known equation:
m  =  M  +  5 log r[kpc) ■+- 10ar (2-15)
where ar is the  absorption out to  distance r kpc.
The absorption term  is calculated by numerical integration of the fol­
lowing expression:
ar = Jo aoexp exP ( " ^ )  dr (2.16)
where R  and Z  are given by eqs. (2.13) and (2.14).
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In order to  calculate the flux, the to ta l num ber of stars in different 
apparent m agnitude bins is transform ed to  the equivalent num ber of zero 
m agnitude stars. A simple m ultiplication of the known flux value for zero 
m agnitude stars, tim es the derived num ber of zero m agnitude stars gives 
the flux expected w ithin solid angle u.
2 .2 .7  S u m m a ry
Optical and IR observations of external galaxies as well as of our own, have 
helped us build a model for our galaxy as a three component entity. A thin 
exponential disk used to  represent the galactic plane, a high brightness, 
high density Gaussian ring used to  mimic the molecular ring observed in 
our galaxy and other galaxies, and finally an oblate spheroidal bulge.
The solar neighbourhood Luminosity Function scaled by appropriate 
factors has been used throughout. W hat we refer as the solar neighbour­
hood Lum inosity Function has been derived from  m any authors observa­
tions around the  Sun (see Allen, 1973). We expect these observations to 
contain both  Population I and Population II stars, therefore to a first ap­
proxim ation our model takes into consideration the two galactic stellar 
populations. At first sight, it may appear th a t it would have been b e tte r if 
we had used a detailed Lum inosity Function for Population II stars, such as 
th a t of a globular cluster, to  predict the bulge’s contribution. However, re­
cent studies of the stellar population of the galactic bulge indicate th a t the 
characteristics of its stars are not similar to  those of globular clusters stars, 
in the sense th a t the form er appear to be more m etal rich. On the light of 
our IR studies of the B aade’s Window stars, this fact could be reasonably 
contested and the real bulge stars m ight, after all, be indeed members of a 
m etal weak stellar population.
A copy of the  com puter program m e for the  galactic model may be found
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at the end of the first appendix of this thesis.
2.3 M o d el F it to  th e  2 .4  //m  O b servation s o f  
th e  G alactic  P la n e
Hayakawa et al. (1981) have conducted a full study of the 2.4 /xm radia­
tion along the galactic plane. They have published a longitude profile for 
the range -70 < l < 60 which we reproduce on Figure 2.1. As noted by 
Hayakawa et al., this profile shows a series of humps and depressions and 
a strong central peak which corresponds to the emission from the galactic 
bulge. If we fold this profile over the line at / =  0 and then average its 
two sides, we notice that most of the humps and depressions average out, 
leaving only two very distinct humps in the longitude ranges 20 < / < 30 
and 330 < / < 340. It was to this folded and averaged profile that we have 
fitted the model. It is interesting to notice that the original profile shows 
a preponderance of humps at the southern part at / < -20 whereas at the 
northern section, for l > 20, there is a preponderance of depressions. This 
fact suggests that perhaps there is a systematic effect in the observations 
which makes them shift towards brighter fluxes at the south and towards 
fainter fluxes at the north. It is precisely due to this that we decided to 
conduct our fitting experiment to the folded and averaged profile rather 
than to the original one.
Figure 2.1a shows the original unfolded longitude profile for the 2.4 /xm 
flux (dots), the solid line illustrates the model predictions. Figure 2.1b 
shows again the unfolded profile. The solid line represents the disk con­
tribution alone, the dashed line illustrates the ring predictions and finally 
the dot-dashed line shows the contribution of the bulge alone. The total 
sum of these three independent components results in the solid line illus-
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F ig u r e  2 . 1 a  : Model prediction f i t  to the 2.4 micron observations
along the galact ic plane.
(dots) Observations
(sol id l ine)  Model predict ions





















Figure 2.1b : The predicted 2.4 micron p r o f i l e  shown in f igure la, is  
decomposed in to  i t s  three components.
(so l id  l in e )  Predicted disk
(dashed l in e )  Predicted r ing
(dot-dashed l ine )  Predicted spheroid
The addit ion of  these components results in the sol id











trated in Figure 2.1a. The predictions and the observational points show a 
remarkable agreement.
Different model predictions were calculated; the best one was selected 
by eye and its constants are given as follows:
• a) Disk
— po Depends on spectral type (see Table 1)
— i2o=8.75 kpc
— h= 2.5 kpc
— Zq Depends on spectral type (see Table 1)
• b) Absorption
— Oo(2.4 /xm)=0.06 mag/kpc
— hABs =  4 kpc
— Z a b s  = 0.1 kpc
• c) Ring
— po Depends on spectral type (see Table l)
— A =  7.3
— Rring — 8.75 sin25=3.70 kpc
— s =  0.35 kpc
— Z 0 Depends on spectral type (see Table 1)
52
• d) Spheroid
— po Depends on spectral type (see Table 1)
— B = 2.4
— t — 0.6614
Our spheroid model predicts that at a distance R  ~  8 kpc, the ratio of 
the density of the bulge to that of the disk is equal to :
P J E H M  „ JL (2.17)
Pd i s k ( 8) 213
It is interesting to compare this ratio with that quoted from optical data 
by Bahcall and Soneira (1980) which is equal to:
PBVMlW „ _L. (2.18)
Pd i s k {&) 800
This suggests that at the solar neighbourhood the relative importance 
of the disk to that of the bulge is approximately 4 times larger at visual 
magnitudes than it is at IR wavelengths. For the value of Rq ~  8.75 kpc 
which we have adopted in this chapter, this ratio becomes approximately:
Pbi/lge(8.75) 1
Pd i s k (8.75) 279
(2.19)
2.4  M iscellan ou s M a g n itu d e  and C olour P re­
d iction s o f th e  Infrared  M o d el o f  th e  
G alaxy
In previous sections of this chapter we have discussed the characteristics of 
the IR model of our galaxy. It was also established that a three component 
entity is an appropriate description of our system. Fits to the observed 
2.4 /zm galactic profiles allowed us to obtain a set of constants for the 
three components; disk, ring and spheroid as well as for the distribution of 





2.4 DISP. L0G(N0) BETA
B 0,1 V -3.11 0.50 2.95 0.04
B2,3 V -1.32 0.50 3.83 0.04
B 5 V -0.52 0.50 4.09 0.04
BS-AO V 0.34 0.50 5.33 0.07
A2-5 V 1.33 0.40 5.54 0.10
F0-5 V 1.87 0.50 6.09 0.14
F8-G2 V 3.14 0.30 6.39 0.25
G 5 7 3.52 0.30 6.50 0.30
C8-F3 V 4.18 0.50 7.00 0.35
£4-5 V 4.54 0.50 7.05 0.30
m o -1 y 5.04 0.50 7.15 0.30
M2-3 V 5.51 0.50 7.25 0.30
M4-5 F 6.49 1.00 7.35 0.30
F8-G2 III 0.41 1.00 4.65 0.50
G 5 JJJ -0.05 1.00 4.65 0.50
C8 JJJ -0.52 0.80 5.20 0.25
£0,1 JJJ -0.72 0.70 5.59 0.20
£2,3 JJJ -1.55 0.70 5.23 0.20
£4,5 JJJ -3.22 0.60 4.28 0.30
MO JJJ -3.97 0.60 3.48 0.30
Ml JJJ -4.22 0.60 3.13 0.30
M2 JJJ -4.57 0.60 3.13 0.30
M3 JJJ -5.02 0.60 3.13 0.30M4 JJJ -5.82 0.60 3.00 0.30
M5 JJJ -5.86 0.50 3.00 0.30
M6 JJJ -7.66 0.50 2.45 0.30
M7 JJJ -8.65 0.50 2.09 0.30
M8 + JJJ -9.64 0.50 1.65 0.30
YOCWC OF -4.69 1.20 2.61 0.05
4-C J-JJ -6.99 2.00 1.53 0.05
K-M2 J-JJ -9.30 1.00 1.49 0.05
M3-4 J-JJ -10.73 1.00 1.10 0.05
Column 1: Spectral Type.
Column 2: Absolute Magnitude at 2.4 microns.
Column 3: Dispersion around absolute magnitude.
Column 5: Logarithm of the number density in the solar neighbourhood. 
Column 6: Scale heights in kpc.
In spite of the fact that the model and its predictions are completely 
determined by the mathematical expressions given in section 2.3; we feel 
that a series of graphical examples of the model predictions at different 
positions in the galaxy would illustrate better the characteristics of the 
modeled IR stellar distribution in our galaxy. We shall produce predictions 
similar to those presented in Bahcall and Soneira (1980) for the visual 
components of our system so a direct comparison between the visual and 
the IR galaxy is possible.
2 .4 .1  L a titu d e  D ep en d e n c e
In Figure 2.2 we show diagrams of the mean Differential Counts Function 
(DCF) (Log of the number of stars per square degree in the magnitude in­
terval m-l/2 to m+l/2) at 6 =20, 30, 50 and 90. The open dots represent 
the disk+ring contribution, the squares represent the spheroidal contribu­
tion alone, and the solid line illustrates the total (Spheroidal+Disk+Ring) 
contribution. These curves were obtained by using the standard IR model 
of the galaxy (see section 2.2) with the constants derived in section 2.3. 
Values of the stellar density every ten degrees in longitude were obtained 
at fixed latitude and finally were averaged to get the curves given in Figures 
2.2a to 2.2d.
At bright K-magnitudes, the disk component dominated the DCF at 
all latitudes. At fainter magnitudes, the spheroidal component becomes 
dominant, it is interesting to notice that at b =20, the spheroidal and disk 
contributions are equally important at K ~ +18.0, while at 6 =90, this 
happens at K ~ +15.0. We may conclude that as we move away from the 
galactic plane, the spheroidal contribution effects on the DCF become more 
apparent due to the sharp density decay of the disk component.
The spheroidal contribution attains a maximum value at K ~ +20.5 for
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Differential  Counts Function averaged over galactic 
longitude at fixed galactic latitude b=20.
(squares) Spheroid 
(dots) Disk 
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F ig u re  2 .2 b  : Differential Counts Function averaged over galactic 
longitude at fixed galactic latitude b=30.
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(Solid l ine) Total
TOTAL
S P H E R O I D
J . e  1 . 2  1 . 6  2 . 0
K - M f l G N I T U D E  U I O E  + O l )
FIGURE 2 . 2 b
F ig u r e  2 . 2 c  : Differential Counts Function averaged over galactic 
longitude at fixed galactic latitude b=50.
(squares) Spheroid 
(dots) Disk 
(Solid l ine) Total
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F ig u re  2 . 2 d : D i f f e r e n t i a l  Counts Function averaged over g a la c t i c  
longitude at f ixed  g a la c t i c  l a t i t u d e  b=90.
(squares) Spheroid 
(dots) Disk 
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all latitudes. From  th a t point onwards, there is an obvious decrease of the 
DCF which indicates th a t by this m agnitude level we are already galaxy 
bounded and th a t those stars contributing to the faint end of the DCF 
m ust be intrinsically faint and should be located near-by.
The disk+ring contribution also shows a m axim um  which, however, 
shifts to  brighter m agnitudes as we progress towards higher galactic lati­
tudes. Similar reasons as those m entioned for the spheroidal com ponent 
indicate th a t by K ~  +17.5 for b = 20 and K ~  +14.5 for b = 90, the  disk 
com ponent is already galaxy bounded and th a t those stars which contribute 
to  the faint end of the disk DCF m ust be located close-by and should be 
intrinsically faint.
The shift towards brighter m agnitudes of the disk contribution, pro­
duces an interesting effect on the to ta l DCF. A knee or a dip appears on 
the to ta l DCF a t or a t a slightly fainter m agnitude (K >  16) th an  th a t 
a t which the disk a tta ins its maximum. Should this knee appear on any 
observed DCF a t high galactic latitudes, it will constitu te a useful point at 
which to  separate the disk+ring contribution from th a t produced by the 
spheroidal com ponent. A lthough it would be difficult to  reach observation- 
ally due to  the very faint K-m agnitudes involved.
W hen we compare these figures w ith those given by Bahcall and Soneira 
(1980) for similar circum stances, the main difference is the fact th a t our 
curves reach a m axim um  and then decrease thereafter. For the V and B 
models the curves do not quite reach a m axim um  and certainly do not show 
any tendency to  decrease.
On Figure 2.3 we show the decrease of the num ber of stars, a t fixed 
m agnitude, w ith respect to  galactic la titude and averaged over galactic 
longitude. For all m agnitudes there is a decay from low latitudes towards
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F ig u r e  2 .3  : Dependence of the Differentia l Counts Function with 
respect to galactic latitude averaged over galactic 
longitude for d ifferent K apparent magnitudes.
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higher latitudes as was expected. However, the gradient for brighter mag­
nitudes is much shallower than that at fainter magnitudes, this effect is also 
observed at visual and blue wavelengths (see Bahcall and Soneira, 1980). It 
has a value of ~  0.9 in the logarithm at K ~  5.0 compared with ~  1.1 at K 
~  10.5 and ~  1.6 at K ~  20.5. The greater profusion of fainter magnitude 
stars at lower galactic latitudes is produced by the spheroidal component.
It is interesting to notice that the increment per magnitude of the num­
ber of sources from K ~  0.5 to K ~  10.5 is more or less the same. From K 
~  10.5 to K -  12.5 there is a noticeable increase in this increment which 
may be explained by a steepening of the disk DCF in this magnitude range 
as is apparent from Figures 2.2a to 2.2d. This steepening may be produced 
by the sudden contribution, at this level, of more distant but intrinsically 
faint dwarf stars.
From K ~  12.5 to K ~  20.5 the increment per magnitude is smaller than 
at brighter magnitudes, and it shows a drastic minimum from K ~  14.5 to 
K ~  16.5; this is due to the sudden lack of disk contribution which occurs 
at this level (see Figs. 2.2a to 2.2d).
The slope of these curves is approximately equal for all magnitudes, at 
all latitudes, except at K > 16.5 and b > 50 where the slope is steeper due 
to the large contribution provided by the spheroidal component.
2 .4 .2  L o n g itu d e  D ep en d e n c e
On Figures 2.4a to 2.4d the dependence of the DCF at fixed latitudes (6=20, 
30, 50 and 70) with respect to galactic longitude is shown. At low 6, the 
gradient between 1 = 0 and l = 180 increases monotonically from bright 
to faint magnitudes. At the fainter magnitudes (K ~  18.5-20.5) the gradi­
ent is much steeper due to the faint source contribution of the spheroidal 
component. At 6 =  20 there is an interesting example of the relative impor-
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F ig u r e  2 . 4 a : Variation of the Different ial  Counts Function with
respect  to galact ic longitude,  at  a fixed galact ic  
l a t i tude  b=20, for d i f f er en t  K apparent magnitudes.
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F ig u re  2 .4 b  : Variation of the Differential Counts Function with 
respect to galactic longitude, at a fixed galactic 
latitude b=30, for different K apparent magnitudes.
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F i g u r e  2.4c : Var ia t ion  of  the D i f f e r e n t i a l  Counts Function wi th 
r e spec t  to g a l a c t i c  l on g i t ud e ,  a t  a f ixed g a l a c t i c  
l a t i t u d e  b=50, fo r  d i f f e r e n t  K apparent  magnitudes.
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F ig u r e  2 .4 d  : Variation of the Different ial  Counts Function with 
respect  to galact ic longitude,  at  a fixed galact ic  
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tance of the disk and spheroidal components at faint magnitudes. Notice 
that the curve for K ~  16.5 lies above that for K ~  18.5 for l > 100 which 
indicates the sudden drop of faint disk sources. Again, the mean increment 
per magnitude from K ~  0.5 to K ~  14.5 is more or less constant at a given 
longitude. From K ~  14.5 to K ~  20.5 the increment per magnitude is 
much smaller, being this an effect of the lack of disk contribution at these 
magnitude levels.
When these curves are compared to the curves for the V and B cases 
(see Bahcall and Soneira, 1980) the values of their slopes at faint and bright 
magnitudes are similar for the V, B and IR cases.
Figures 2.5a and 2.5b show the DCF at three different magnitude levels; 
K ~  6.5, K ~  13.5 and K ~  20.5 at 6 =  30 and 6 =  50 respectively. The 
spheroid contribution is represented by the squares, the open dots repre­
sent the disk+ring contribution and the solid line illustrates the total DCF. 
For both cases (6 =  30, 50) the total DCF at brighter magnitudes (K ~  
6.5) is dominated by the disk component, whereas at fainter magnitudes 
(K ~  20.5), the DCF is completely dominated by the spheroidal compo­
nent. For the intermediate magnitude (K ~  13.5) case, the total DCF at 
b =  30 and l > 100 is dominated by the disk component; for / < 100 even 
though the disk contribution remains quite important, the spheroidal com­
ponent provides of the order of 10-20 % to the total DCF. At 6 =  50; the 
spheroidal component provided 10-20 % to the total DCF along the whole 
longitude range.
On Figures 2.6a to 2.6c graphs of the number of sources per square 
degree towards the galactic pole in the magnitude ranges K < +10.5, 
+10.5 < K < +15.5 and +15.5 < K < +19.5 are respectively shown. The 
spheroidal contribution is represented by the squares, the disk+ring con-
57
F ig u r e  2 . 5 a  : Va r ia t ion  o f  the D i f f e r e n t i a l  Counts Function with  
respect to ga lac t ic  long i tude,  at a f i xed  g a lac t ic  
l a t i t u d e  b=30. The to ta l  ( s o l i d  l i n e ) ,  spheroidal 
(squares) and disk (dots) con t r ibu t ions  are shown 
fo r  three d i f f e r e n t  K-magnitudes.
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F ig u r e  2 . 5 b  : Va r ia t ion  o f  the D i f f e r e n t i a l  Counts Function w ith  
respect to ga lac t ic  long i tude ,  at a f ixed  g a la c t i c  
l a t i t u d e  b=50. The to ta l  ( s o l i d  l i n e ) ,  spheroidal 
(squares) and disk (dots) con t r ibu t ions  are shown 
fo r  three d i f f e r e n t  K-magnitudes.
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F ig u r e  2 . 6 a :  Variation of the Different ial  Counts Function with 
respect  to the J-K colour for s t a r s  br ighter  than 
K<+10.5 in the direct ion of the galact ic pole (b=90). 
The total  (sol id l ine ) ,  spheroidal (squares) and disk 
(dots) contributions are shown.
J-K colours below -0.2 have no physical significance. 
They are shown in the figure because the computer pro­
gramme that produced these figures, requires a very 
wide interval around the colour interval under study.
K* +10.5
TOTAL
S P H E R O I D
0 . 4  1.2 2 . 0  2.8
J - K  ( x l O E + O O )
FIGURE 2 . 6 a
F i g u r e .6b : Variation of the Different ial  Counts Function with
respect  to the J-K colour for s tars  in the K-magnitude 
range +10.55 K.5 +15.5 in the direct ion of the 
galact ic  pole (b=90). The total  (sol id l i n e ) ,  spheroidal 
(squares) and disk (dots) contributions are shown.
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F ig u r e  2 . 6 c  : Va r ia t ion  o f  the D i f f e r e n t i a l  Counts Function with
respect to the J-K co lour  f o r  stars  in the K-magnitude 
range +15.5£  K ^ + 1 9 .5 in the d i re c t io n  o f  the 
g a la c t i c  pole (b+90). The to ta l  ( s o l id  l i n e ) ,  spheroidal 
(squares) and disk (dots) con t r ibu t ions  are shown.
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tribution is illustrated by the open dots and the solid line represents the 
total contribution.
For the brighter sources K < +10.5, the disk component dominates the 
distribution in the range -0.22 < J-K  < +2.2. The disk component reveals 
a maximum at J-K  ~  0.6 while the spheroidal component has a maximum 
at J-K  ~  1.0. The way in which the computer programme works, requires 
to establish a fairly wide range of colours at either side of the physically 
possible values for the colour indices, no attention should be paid to the 
predictions in the range -1.6 < J-K  < -0.22 since they are artifacts of the 
computer model.
For the sources in the magnitude interval +10.5 < K < +15.5, the disk 
and the spheroidal components contribute approximately equal amounts in 
the range J-K  < 0.2. For redder colours (J-K > 0.2), the dominant com­
ponent is represented by the disk. This fact may be explained by the large 
number of late spectral type dwarf stars which begin to produce sizeable 
contributions at this brightness level. The maximum of the spheroidal com­
ponent appears at J-K  ~  0.6, which is ~  0.4 mag bluer than the maximum 
for the brighter stars (see Fig. 2.6a). A sharp maximum at J-K  ~  1.0 is 
predicted for the disk component; which is ~  0.4 redder than the maximum 
for the brighter stars (see Fig. 2.6a). The relative sharpness of this maxi­
mum provides unquestionable evidence of the increasing importance of the 
late type dwarf stars towards fainter magnitudes.
For the magnitude range +15.5 < K < +19.5, the whole colour interval 
(-0.22 < J-K  < +1.8) is dominated by the spheroidal component. A mildly 
sharp maximum and a very sharp maximum for the spheroidal and disk 
components respectively are obtained at J-K  ~  1.0; these maxima are due 
to the late type dwarf stars which become increasingly important towards
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fainter m agnitudes.
It is interesting to comment on the relative colour position of the m ax­
ima for the different components (disk and spheroid) on Figure 2.6a to 
2.6c. Since no difference in the LF is used for the disk and spheroid, it 
is solely and effect produced by the different geometrical arrangem ents of 
these com ponents as seen from the Sun.
2 .5  S u m m a r y
In this chapter we have described our IR stellar distribution model for the 
galaxy. Section 2.1 gives a general introduction to the study of our galaxy, 
and m entions previous studies and results obtained by other investigators. 
In section 2.2 we discuss in detail the m athem atical considerations which 
we make in order to  build a model for our galaxy; discussions about each 
one of the three com ponents of our system , as well as on the absorbing 
m atte r d istribution are presented. Section 2.3 illustrates the application 
of our model predictions to the observed 2.4 /zm profile of our galaxy; 
values for the different norm alisation constants are obtained by forcing the 
predictions to  fit the  observations. Finally, in section 2.4 a set of predictions 
a t a wavelength of 2.2 /zm (K) is presented and discussed w ith the aim of 
obtaining a clearer understanding of our galactic system through the model 
predictions. Comparisons w ith the V and B predictions reported  in Bahcall 
and Soneira (1980) indicate similar results for the V, B and IR wavelengths.
The model predicts an almost complete dominance of the bright K- 
m agnitude (K <  14-15) realm  by the disk population. A transition  region 
from disk to  spheroid (bulge) dominance is present at some faint K-level. 
The K -m agnitude a t which this occurs depends on galactic longitude (from 
K ---- |-9.5 a t / ~  0 to K ---- 1-20 at / ~  180). At fainter m agnitudes, the
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stellar population is dom inated by stars in the spheroidal com ponent.
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Chapter 3
OBSERVED CUM ULATIVE  
CO UNT FUNCTIO NS (CCF) 
A N D  THEORETICAL FITS
3.1 In tro d u ctio n
In chapter 2 we have described the IR model of the galaxy, and we illus­
tra ted  th a t the  2.4/xm brightness distribution along the galactic plane may 
be very well reproduced by a model consisting of three individual entities 
represented by a spheroidal com ponent, a dense circular ring and a th in  
exponential disk.
In this chapter we will apply the IR galactic model in order to  predict 
the Cum ulative Counts Functions (CCFs) (No. of stars per sq. deg. up 
to a given K -m agnitude) in different directions along the galaxy. The ob­
servations were collected by means of a scanning procedure and have, in 
some cases, been supplem ented by the results derived from the Two-Micron 
Sky Survey (IRC) (Neugebauer and Leighton, 1969) at bright m agnitudes 
(K  <  +3.0); one square degree areas around the nominal central position of 
our scans were searched in the IRC for IR sources. Once found, the sources 
were binned according to  their K -m agnitude. In other cases, observations 
a t interm ediate m agnitudes have been utilised to  com plem ent our own; 
these results were taken  from papers by K aw ara et al. (1982) and Eaton
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et al. (1984). For a few regions for which we do not have observations, we 
have fitted our model to published counts when they were available (see 
Mikami et a/., 1982, Kawara et al., 1982, Eaton et al., 1984, Danks et al., 
1984).
In Table 3.1 we give a list of all the regions for which we have been 
able to get IR stellar counts. The first column gives the name of the region 
in our files, the second and third columns give the galactic longitude and 
latitude of each region and column four indicates the source from which 
the observations have been obtained, a key to this column is given at the 
bottom of Table 3.1.
In the second section of this chapter we describe the observational tech­
nique and the instrument used to obtain the stellar counts. The third sec­
tion contains a detailed discussion of the fitting procedure between theoreti­
cal predictions and the observational results, the fourth section is dedicated 
to discussion of the results of detailed JHK photometry and spectroscopy 
performed on a few of the sources found in the scans of selected galactic 
areas. Finally section five outlines our conclusions.
3.2 O b servation s
The observations were collected with the 1.9 m telescope at Mt. Stromlo 
Observatory (MSO). The MSO IR photometer was attached to the 
Cassegrain focus of the telescope. The photometer has a series of broad 
(JHK) and narrow band (2.1, 2.2 and 2.3 /zm) filters in a standard dewar, 
which is cooled down to the temperature of liquid Nitrogen (77 K) and 
subsequently, before and during the observations, is pumped to solid Ni­
trogen achieving a further temperature decrease of the order of ~  20 K. 




REGION LONGITUDE LATITUDE SOURCE i
CCF
27 0 -3.5 1.2
5 0 ”4.0 1,2
10 0 -4.0 BW 1,2
24 0 -4.5 1,2
30 10 -5.0 1.2
38 15 0.0 3
3 20 0.0 1.2,4
29 20 -5.0 1.2
35 26.5 0.0 5
39 27 0.0 3
26 30 0.0 1,2,4
31 40 0.0 2.4
40 40 0.0 3
32 50 0.0 2,4
33 60 0.0 2,4
15 220 0.0 1,2
20 220 -1.0 1,2
18 220 + 1.0 1.2
6 230 0.0 1
8 240 0.0 1.2
9 250 0.0 1.2
11 260 0.0 1
7 270 0.0 1
12 280 0.0 1
13 290 0.0 1
14 290 + 1.0 1
16 300 0.0 1
34 305 0.0 6
19 310 310 1
25 311.2 -3.8 CIRCINUS 1
2 320 0.0 1
14 320 -0.5 1
17 320 -1.0 1
21 320 + 1.0 1
23 330 0.0 1
4 340 0.0 1
1 350 0.0 1
37 355 0.0 3
36 359.5 0.0 3
(*) SOURCES
1) This work
2) JVeugebauer and Leighton (1969)
3) Kawara et al. (1982)
4) Eaton et al. (1983)
5) AJikami et al. (1982) f
6) Tanks et al. (1984)
which uses a focal plane blade chopper w ith a chopping frequency of 20 Hz. 
The chop throw  was chosen to  be a m ultiple of the aperture size which, 
in most of the cases, was equal to 12” . The direction of the chop may be 
varied at will b u t for our observations it was m ade to coincide w ith either 
N orth-South or East-W est.
The scanning was performed at sidereal rate , this was achieved by stop­
ping the tracking m otor of the telescope for a predeterm ined length of time. 
A pointing s ta r located in an offset guider, usually one w ith accurate coor­
dinates such as an SAO catalogue star, was used to  indicate to  the observer 
the beginning of each individual scan row. The observations were recorded 
in an analogue m anner on paper charts which were later m easured to  obtain 
the position and K -m agnitude of each source. The m agnitude calibration 
was perform ed by scanning a standard  s ta r located as near as possible to  
the region under study every five scan rows.
The way in which the chop throw was directed (N orth-South or East- 
West) provided a means of confirming the presence of each source observed. 
Most of the sources for which positions are given in the th ird  Appendix of 
this thesis were confirmed by a second show-up on the same row for the 
RA chopping case or, on a later row for the DEC chopping case.
The paper charts represent an adequate way of recording the observa­
tions, however this m ethod does not provide a large dynamic range, hence 
the inform ation for stars brighter than  K  — 1-8.5 is lost due to saturation . 
At the faint level it was found th a t the peak-to-peak noise was of the order 
K  ~  +12.0 hence pu tting  sources w ith K  ~  +11.0 a t about 2.5a above 
the noise. This fact assured th a t inform ation down to this m agnitude level 
was free of noise confusion and hence essentially complete. K = + 11 .0  was 
utilised as our faint m agnitude limit.
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As an illustration of the adequacy of the inform ation obtained from the 
paper charts, one such scan is presented in Figure 3.0. This scan was taken at 
the  crowded BW region. It is clear how sources are well differentiated from 
the  noise, and also how our RA chopping technique, allowed us to  confirm 
th e  presence of sources by means of a second show-up.
As we proceed to  fainter m agnitudes the num ber of sources increases 
quite rapidly, as it will be apparent in a later section of this chapter. This 
rap id  increase of the surface density of the sources will produce confusion 
due to  the fact th a t more than  one s tar m ay fall w ithin the m ain beam  
area, hence causing an undercounting of sources; it may also happen th a t 
the  m agnitude of a s tar is apparently altered due to  the presence of another 
s ta r in the reference beam  at the same tim e, hence confusing the m agnitude 
d istribution  inform ation. For regions w ith  low or in term ediate s tar surface 
densities, a simple application of the Poisson statistical d istribution shows 
th a t no confusion effects should be expected for m agnitudes brighter than  
K <  +10.5. For fainter m agnitudes (10.5 <  K <  11.0) a m arginal confusion 
effect is present, b u t for the  purpose of our study this effect is not im portant; 
moreover it is dram atically  masked by other errors such as the m agnitude 
uncertainties.
For regions w ith a large surface density of stars, a simple application of 
the Poisson distribution is not possible, and the confusion effects are very 
com plicated in this case. It was decided to  make a num erical sim ulation 
of our scanning and recording technique to  study, in an empirical way, the 
effects of confusion due to  crowding of sources. The results of this sim ulation 
may be seen in the first Appendix of this thesis. Those regions close to  the 
galactic centre tu rned  out to  require the application of correction factors.
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For more detailed information on these regions see the chapter on Baade’s 
Window in this thesis and the forth coming paper (Ruelas Mayorga and 
Hyland, 1986) on the clear regions towards the galactic bulge.
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FIGURE 3.0: a) Shows a scan across the
standard star Y3958 (K=4.87)
at a relative gain of 1.
b) Shows part of a scan across 
the Baade's Window region at 
a relative gain of 100. The 
straight lines correspond to 
the signal level for a star 
with K=11.0 more than 3a times 
the noise. Stars brighter than 
K=8.7 are saturated at this 
gain.
Al, B1 , A2, B2, A3 and B3 represent
the first and second showings of 3 
different sources. The heights of 
showing A and B are not exactly equal 
due to the large surface density of 
stars in this region. For regions with 
lower surface densities,both showings 
have the same intensity.
b) Scan of a portion of the BW region
Scan of Y 3 9 5 8 (K=4.87)
- ■>- i. •—i * • v
- I - - - 1
-jr. s-s.
Scans run from top to bottom
Speed= 4"/m in
A3 and B3
represent first and second
showings of three different
FIGURE 3.0
3.3 P red ic ted  C C F ’s and  F its  to  th e  O bser­
v a tio n a l D a ta
Table 3.1 shows the positions of the regions for which we have information 
on IR stellar counts. The coverage is principally along the galactic plane 
in the longitude range —140 < / < 60. A few attempts at obtaining obser­
vations in the range 60 < / < 220 were made, however our location in the 
southern hemisphere and the low stellar surface density in this longitude 
range impeded the acquisition of significant data.
The parameters used in the model have been those which were found 
to be appropriate to predict the 2.4 /xm brightness distribution along the 
galactic plane. The fact that the 2.4 /xm observations were obtained with 
a large beam indicates that the galactic brightness observed represents a 
more global distribution, which is not subject to local inhomogeneities or 
peculiar stellar distributions. It is important to bear this point in mind, 
because in what follows, there will be occasions in which slight variations 
of the model parameters will yield better fits. In such cases, no alteration 
of parameters has been made because it is our aim to compare the individ­
ual count information with the theoretical predictions that represent the 
global 2.4 /xm flux observations. Deviations from these theoretical expec­
tations may be interpreted as local effects such as: (1) the inhomogeneous 
distribution of the absorbing matter, (2) the presence of stellar concentra­
tions, (3) localised deviations of the geometry of the galaxy with respect 
to the model. Contrary to our discussion of galactic plane regions, for 
those regions located in the clear windows towards the galactic centre (BW 
and calibration regions), the parameters utilised have indeed been differ­
ent from the canonical set. The very detailed study that we have made of 
these regions justifies our assertion that these parameters represent more
68
F ig u r e  3 1 to 3.39 : Observed Cumulative Counts Functions (CCF's) 
for selected galactic areas.
The crosses indicate the observational points 
which have been collected from different sources 
(see Table 1 in this chapter).
The galactic coordinates of each region are 
indicated as follows: Longitude= DD.MMSS
Latitude =-DD.MMSS
The solid line represents the IR galactic model 
prediction for the CCF of the region in question.
Each figure displays some of the parameters util ised 
in the model:
CENTRE RADIUS (KPC) = Distance from the Sun to the Centre 
BULGE RADIUS (KPC) = Radius within which the Disk does
not contribute to the counts.
RADIAL SCALE LENGTH (KPC) = Stellar radial scale length. 
LOCAL ABSORP (MAG/KPC) = Local absorption parameter for
K-magnitude.
BEAMWIDTH = Angular aperture of the simulated telescope. 




















CUMULATIVE COUNTS FUNCTION FOR 
L = 0.0000
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CUMULATIVE COUNTS FUNCTION FOR 
L = 0.0000
B = -4.0000
0.1 0.3 0.5 0.7 0.9 1.1 1.3
UP TO K MAG (xl0E+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 3.10
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) = 0.05
BEAMWIDTH (DEGREES) = 1.13
























UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
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CUMULATIVE COUNTS FUNCTION FOR 
L = 10.0000 
B = -5.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
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CUMULATIVE COUNTS FUNCTION FOR 
L = 15.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13
UNIT AREA (SQARE DEG) S 1.00
FIGURE 3.6
appropriately the galactic characteristics in those directions.
Figure 3.1, 3.2, 3.3 and 3.4 show the observed CCF’s for four regions 
in the direction of the clear windows towards the galactic centre. The 
photometric studies performed for these areas have permitted us to find 
values for the absorption parameter which represents the distribution of 
the absorbing material in these directions .
In Figures 3.1 to 3.39, the crosses stand for the observational points. 
Vertical error bars that correspond to the statistical uncertainties (y/n) for 
each observational point have been plotted. At faint levels the error bars 
are typically smaller them the size of the symbol. The horizontal error 
bars represent a magnitude uncertainty which has been estimated to be of 
the order ±0.3 magnitudes. The solid line represents the theoretical CCF 
predicted by the model in the direction under study. For the four clear 
window cases, the IRC observations at the bright end agree remarkably 
well with the model; we do not have intermediate magnitude information 
except for the BW region (Fig. 3.3). For this magnitude range the model 
agrees well with the observations except at +8.5 < K  < +9.0 where a 
slight enhancement with respect to the model is observed. At faint levels 
the model agrees well with the observations at (0,—4.5). For the other 
regions however, the observations show a constant enhancement over the 
model predictions for the two regions around (0,-4.0). For the region at 
(0,-3.5), there appears to be a difference of slope between the model and 
the observed CCF at the faint magnitude level.
It is interesting to comment that even if the model predicts very well the 
2.4 /im brightness in the direction of the galactic centre, it does not seem to 
be so successful in predicting the number of faint sources in these areas. It is 
obvious that the brightness distribution must be dominated by the brighter
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stars and hence the underestimation of the number of faint sources does not 
significantly affect the flux predictions. As mentioned in chapter 2, there is 
no a priori reason to expect that the Luminosity Function (LF) of the stars 
in the central region of the galaxy be the same as the LF around the solar 
neighbourhood. Computer calculations using different LF’s (e.g. Globular 
Cluster LF) for the bulge should be carried out to see if better agreement 
is obtained between the observations and the model predictions. Note also 
that in Chapter 4 we determine empirically the bulge CCF alone in the 
region of Baade’s Window by subtracting the predicted disk contribution 
from the observed CCF. The bulge CCF so determined is considerably 
steeper than that of the disk, and resembles a CCF formed from globular 
cluster data. Figures 3.5 to 3.39 show observations of galactic plane regions 
of different longitudes.
Figures 3.5 and 3.6 show that the model agrees well with the obser­
vations at faint magnitudes. At brighter magnitudes there is a tendency 
for the model to be above the observational points. Golisch (1983) on the 
basis of two regions only, notes that the Jones et al. (1981) model also 
tends to predict more sources at brighter magnitudes than there are ob­
served. Golisch proposes a revised disk model in which the early M giant 
stars have brighter absolute K magnitudes, and the later M giants have 
fainter absolute K magnitudes. With this revised model he is successful in 
fitting the observations at /=10, 6= + l at the bright and faint magnitude 
levels, however his revised model is not appropriate for the intermediate 
magnitude range, for which the predictions turn out to be deficient with 
respect to the observations. The revised model might be helpful in fitting 
the data for /=10, 6=-5 (Fig. 3.5) for which no intermediate magnitudes 
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CUMULATIVE COUNTS FUNCTION FOR 
L = 20.0000 
B = -5.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 3.10
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.05
BEAMWIDTH (DEGREES) = 1.13
UNIT AREA (SQARE DEG) = 1.00
FIGURE 3.8
data in Figure 3.6, and the remarkable agreement between the model and 
the observations in the range 5.0 < K  < 7.0, suggests that the bright 
magnitude discrepancy may be due to a different effect which we do not 
presently understand, and in any case is not systematically present at all 
other longitudes.
Figures 3.7 and 3.8 show observations for the points at /= 20, 6=0 and 
1=20, 6=-5. For the region along the galactic plane, there is again an 
enhancement of the model predictions over the observations at the bright 
magnitude end. For the range K  > +7.0, there are two sets of data; those 
from Eaton et al. (1984) (lower values) and those by the author (higher 
values). The Eaton et al. points show a good agreement with the model, 
whereas our data lie above the model prediction. Since the regions observed 
in order to acquire these data are very small (~  200 — 300 sq. min), they are 
likely to be affected by local deviations from the average galactic behaviour. 
The discrepancy observed between our points and those of Eaton et al. 
may be due to patchy absorption, which resulted in our observations being 
taken on a region deficient in absorbing material hence shifting the observed 
points towards brighter magnitudes. We could also have encountered an 
anomalous concentration of sources which has resulted in an increase of the 
number of sources detected.
The model fit to the observed points at /=20, 6=-5 (Fig. 3.8) is very 
good. A slight decrease in the model predictions would produce a better fit. 
This change may be achieved in a variety of ways, of which the most straight 
forward one consists in a slight increase of the absorption parameter. The 
observations shown in Figures 3.9 and 3.10 agree well with the model, 
except for a very small discrepancy, where the model predicts slightly more 




















CUMULATIVE COUNTS FUNCTION FOR 
L = 26.3000 
B = 0.0000
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH zz 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = X. 13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 27.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 30.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) r= 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH =z 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) rz 1.13
UNIT AREA (SQARE DEG) = 1.00
FIGURE 3.11
this problem as the ‘Bright Magnitude Theoretical Excess’ (BMTE).
Figure 3.11 shows the results for /=30, b=0. The data in this figure are 
from the IRC, Eaton et al. (1984), and the author’s in order of increasing 
K-magnitude. Our data and those of Eaton’s agree very well. The model 
agrees well with the observations at faint magnitudes, but it is slightly 
deficient in the range 5.0 < K  < 9.0. At the bright magnitudes the BMTE 
is present; it is interesting to notice that this position is just where the 
molecular ring effects are observed in the 2.4 /zm brightness distribution. 
The slight discrepancy between the model and the observations may be 
attributed to the molecular ring contribution. This contribution has been 
modeled to fit the overall 2.4 /zm distribution, but it is not clear that 
fitting the brightness profiles guarantees also an agreement with the counts 
data, for we do not have any evidence that the LF of the stars in the 
ring is the same as that in the Solar neighbourhood. Different LF’s may 
serve to fit the brightness profiles whereas a more restricted number will 
reproduce the stellar counts. Numerical experiments are in progress to try 
to determine what type of LF will produce agreement between the flux and 
counts predictions with the observations.
Figures 3.12, 3.13, 3.14 and 3.15 illustrate the model predictions for the 
regions at /=40, 50 and 60. The agreement between the model and the 
observations at the faint end is very good. At the bright magnitudes of 
/=50, 60, however, the BMTE is present.
Figures 3.16, 3.17 and 3.18 show the observations for the regions at 
1=220, 6=—1, 0, +1. The area on the galactic plane is distinctively deficient 
with respect to the model predictions. We propose that this region suffers 
from anomalously high absorption which makes the observations shift to­




















CUMULATIVE COUNTS FUNCTION FOR 
L = 40.0000 
B = 0.0000
- 1.0
3 0.5 0.7 0.9
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) SZ 0.08
BEAMWIDTH (DEGREES) zz 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 40.0000 
B = 0.0000
- 1.0
UP TO K MAG (xl0E+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) S = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 50.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 60.0000 
B = 0.0000
- 1.0
3 0.5 0.7 0.9
UP TO K MAG (xl0E+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH zz 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) zz X .13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 220.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 220.0000 
B = -1.0000
- 1.0
3 0.5 0.7 0.9
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH ZZ 2.50
ABSORPTION SCALE LENGTH sr 4.00
LOCAL ABSORP (MAG/KPC) zz 0.08
BEAMWIDTH (DEGREES) zz 1-13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 220.0000 
B = 1.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) ZZ 0.00
RADIAL SCALE LENGTH zz 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) 1.13
UNIT AREA (SQARE DEG) 1.00
FIGURE 3.18
plane with those outside the plane indicate that the number of sources for 
the region at 6=0 is smaller than that for the regions at 6 = -l, +1, hence 
confirming the presence of anomalously high absorption in this direction. 
The data for /= 220, 6= -1, +1,displayed in Figures 3.17 and 3.18, show 
a very good agreement with the model predictions. Comparison between 
the data in both regions reveals that the stellar distribution is symmetrical 
with respect to the galactic plane in this direction; no BMTE is observed 
here.
Figures 3.19, 3.20, 3.21 and 3.22 illustrate the observations along the 
galactic plane for /=230, 240, 250 and 260. The model predictions for these 
regions are in good agreement with the observations; however, a slight 
increase in the model’s absorption would yield a better fit to the obser­
vations for those regions with data at bright magnitudes (Figs. 3.21, and 
3.22). The BMTE is present at /=240. At 1=250 we observe a significant 
excess of sources over the model prediction. This is the first time this effect 
has been noted. We feel that a revision of the model in the opposite sense 
to that made by Golisch (1983) would improve the fit, however, since this 
is the only region at which a significant excess has been noted. We tend 
to believe it to be the product of statistical fluctuations and therefore its 
presence does not warrant the revision of the model.
Figure 3.23 illustrates the data for /=270, 6=0. It is clear that the model 
predictions axe well above the observational points, hence suggesting that 
this area suffers from anomalously high absorption. We should also note 
that the general slope of the observed CCF is steeper than that of the 
model-predicted CCF.
The observations presented in Figures 3.24, 3.25, 3.26 and 3.27 agree 




















CUMULATIVE COUNTS FUNCTION FOR 
L = 230.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 240.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 250.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = r 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 260.0000 
B = 0.0000
- 1.0
UP TO K MAG (xl0E+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 270.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) =T 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 280.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) =: 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 290.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 290.0000 
B = 1.0000
- 1.0
UP TO K MAG (xl0E+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) S= 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 300.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH S= 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13
UNIT AREA (SQARE DEG) sr 1.00
FIGURE 3.27
absorption parameter could improve the fits for 1=280 and 1=300. The ob­
servational points presented in Figure 3.28 for 1=305 have been taken from 
a recent paper by Danks et dl. (1984). It is clear that the model predic­
tions are deficient with respect to the observations. The work of Danks et 
dl. (1984) indicates that two new clusters of stars have been discovered in 
this area; therefore it is probable that this local concentration of objects 
is responsible for the difference between the observed and predicted CCF’s 
(see the figures in Danks et d l 1984).
Figures 3.29 and 3.30 depict the data obtained for /=310, 6=0 and for 
the clear region called Circinus Window (311.2, -3.8) (Freeman et al., 1977). 
The model predictions are slightly below the observations, indicating that 
a decrease of the value of the absorption parameter would reconcile the 
observations with the theory. It is comforting to establish the need for a 
lower absorption in these directions, especially in the Circinus Window, 
because the paper by Freeman et al. (1977) also indicates this need from a 
completely different set of arguments.
The diagrams presented in Figures 3.31, 3.32, 3.33 and 3.34 illustrate 
the observations and the theoretical predictions for the regions at /=320, 
6=0, -0.5, -1.0 and +1.0. The observational points for /=320, 6=0 appear 
displaced well above the theoretical CCF, probably indicating that this 
region suffers from a smaller amount of absorption than predicted by the 
model. The model predictions for the regions outside the galactic plane 
(/=320, 6=-0.5, -1.0 and +1.0) agree quite well with the observations. 
However, a slight decrement in the value of the absorption parameter would 
yield an even better fit. Comparisons between the data at 6=-1.0 and 
b=+1.0 indicate that our galaxy shows a symmetrical stellar distribution 




















CUMULATIVE COUNTS FUNCTION FOR 
L = 305.0000 
B = 0.0000
0.1 0.3 0.5 0.7 0.9 1.1 1.3
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = X .13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 310.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) 1= 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 311.1798 
B = -3.4800
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) SS 0.08
BEAMWIDTH (DEGREES) sz 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 320.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 320.0000 
B = -0.3000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) SS 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) 2Z 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 320.0000 
B = -1.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) sr 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 320.0000 
B = 1.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 3.10
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) = 0.05
BEAMWIDTH (DEGREES) = 1.13
UNIT AREA (SQARE DEG) = 1.00
FIGURE 3.34
to note that the 2.4 observations of the galaxy (see Chapter 2) also 
indicate an excess of radiation at this position on the galactic plane.
Figures 3.35, 3.36 and 3.37 illustrate the data obtained for /=330, 6=0, 
/=340, 6=0 and /=350, 6=0. For these three cases the model predictions 
are deficient with respect to the observations. This fact may also indicate 
the need for a lower value of the absorption in the model calculations. 
However, it is precisely around these positions (330-340) that the southern 
manifestation of the molecular ring is expected. It may be, as has been 
mentioned previously, that the LF appropriate to describe the molecular 
ring stellar population is richer compared with the solar neighbourhood 
LF, thereby contributing a larger number of stars to the observations than 
the model. Further studies of these regions and of the bright ends of their 
CCF’s will help establish which one of the explanations given above is the 
valid one.
Finally, data for /=355, 6=0 and /=359.5, 6=0, taken from Kawara et 
al. (1982), are illustrated in Figures 3.38 and 3.39. The agreement of the 
model with the observations is remarkable for both regions. Note that the 
observed CCF in Figure 3.39 appears to have a slightly steeper slope than 
the model predicts.
3.3.1 Sum m ary of the m odel fit to the observations
The IR model of the galaxy described in detail in chapter 2, and used 
in this chapter to compare its predictions with the observations gathered 
along the galactic plane, has proved to be an adequate description of the IR 
stellar distribution in the galaxy. The model assumes a three component 
galaxy: (l) a thin disk with radial and perpendicular exponential variations 
from the centre and the galactic plane; (2) a dense ring, which is thought 




















CUMULATIVE COUNTS FUNCTION FOR 
L = 330.0000 
B = 0.0000
- 1.0
UP TO K MAG (xl0E+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH SZ 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 340.0000 
B = 0.0000
- 1.0
UP TO K MAG (xl0E+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) s: 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 350.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH S= 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13




















CUMULATIVE COUNTS FUNCTION FOR 
L = 355.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = X  .13




















CUMULATIVE COUNTS FUNCTION FOR L = 359.3000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) = 8.75
BULGE RADIUS (KPC) 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH S 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) n 1.13
UNIT AREA (SQARE DEG) = 1.00
FIGURE 3.39
spheroidal bulge whose density decays as a~l s for a <  0.2 kpc as indicated 
by equations 2.9, 2.10 and 2.11. An exponential d istribution of the absorb­
ing m atte r bo th  in the radial and perpendicular directions is also assumed.
The free param eters of the model are set by fitting the overall 2.4 f im  flux 
observations of the galaxy which cover the range —60 <  l <  +60. The solar 
Luminosity Function and solar density are used throughout. The model has 
also been useful in suggesting w hether slight variations and dum piness of 
the absorbing m aterial in certain directions are responsible for discrepancies 
between the model and the observations. It is true  th a t slight variations of 
other param eters such as the distance from the Sun to  the  galactic centre 
or the stellar radial scale length would also reconcile the observations w ith 
the model predictions. The author feels th a t these param eters represent 
global characteristics of the galactic system  and if the need of altering them  
arose, this change should be consistently applied to every direction studied.
On the other hand, the p lethora of studies (see Johnson, 1968) th a t indi­
cate th a t the  absorption m aterial in our galaxy shows inhomogeneous and 
clumpy distributions is overwhelming, thereby lending support to  our de­
cision to  identify the discrepancies between observed and predicted results
in the m ajority of the cases as being due to  the effects of absorption. _ T ^
J  J  -
Future possible model refinements include a rederivation of the stellar 
radial scale length which produces the best agreem ent w ith  observations, 
establishm ent of the L F ’s for the ring and spheroidal com ponents so th a t 
agreement w ith the 2.4 /im brightness d istribution as well as w ith the stellar 
count da ta  is possible, and adding different radial scale lengths for the 
various spectral groups.
For ease of overall comparison Figure 3.39A shows a composite figure of 
all the observed and model predicted C C F ’s along the plane of the Galaxy.
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This diagram has been broken into different longitude intervals as follows: 
Figure 3.39A1, 40 < / < 60; Figure 3.39A2, 20 < l <  30; Figure 3.39A3, 
355 < Z < 15; Figure 3.39A4, 320 < / < 350; Figure 3.39A5, 305 < l < 
320; Figure 3.39A6, 270 < / < 300; Figure 3.39A7, 240 < / < 260; Figure 
3.39A8, 220 < l <  230.
The IR model of the galaxy presented in this thesis should prove useful 
in several applications. These applications encompass the identification of 
IR counterparts to objects with poorly known positions, for which a precise 
knowledge of the background radiation due to galactic stars is necessary, 
and searches for other background sources such as the interplanetary dust 
and the zodiacal light. The appearance of our galaxy derived from our 
model enables a comparison with observations of external galaxies whose 
overall structure is better known.
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3 .3 .2  R ea so n s for d iscrep an cies b e tw e e n  th e o r e t ic a l and  
o b serv ed  C C F ’S
It has been pointed out that the galactic model described in Chapter 
2 was used to predict the CCF’s for regions at different longitudes 
on the galactic plane with a single set of parameters which represent 
the global characteristics of the galaxy (see section 2.3). Slight and 
moderate discrepancies between the theoretical predictions of the model and 
observations were seen at a number of points; they were attributed to three 
possible effects: (1) anomalous absorption, (2) concentrations or deficiencies 
of stars and (3) deviations of the geometry of the galaxy from its global 
structure. On the basis of the large number of studies indicating patchy and 
inhomogeneous absorption (see Johnson, 1968)1 the author feels that slight 
variations of the local absorption parameter would be sufficient to produce 
a perfect fit between theory and observations. This, however, is not proof 
that absorption differences are responsible for the observed discrepancies. In 
order to be positive, one would need to perform complete JHK photometry of 
the sources located in the deviant regions to establish the value of the colour 
excess, and hence of the smoothed absorption in the relevant directions.
An extensive literature search was conducted to see whether the observed 
discrepancies could possibly be explained as absorption inhomogeneities, or 
as due to one of the alternative effects mentioned above. Our search was 
based on the galactic distribution and possible effects on the value of the 
integrated absorption along the line of sight of the following elements: Near
Infrared emission (2.4 /zm) (see Chapter 2), HI (see McGee et al., 19662
1 Johnson,H.L., 1968, Stars and Stellar Systems (Nebulae and Interstellar Matter), Vol. 
VII, 167.
2McGee, R.X., Milton, J.A. and Wolfe, W., 1966, Aust. J. Phys. Suppl., No. 1.
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and Muller and Westerhout, 1957s), CO (see Robinson et o/., 19843 4 and 
Israel et a/., 19845), Far Infrared emission (FIR) (114-196 /zm) (see Caux et 
al., 1984)6, interstellar extinction derived from early spectral type stars (see 
Lucke, 19787 8and Neckel and Klare, 1980s) and interstellar dust distribution 
obtained from polarisation studies (see Krautter’s, 19809).
While the model, with a single value of the local absorption (aK=0.08 
mag/kpc), apparently represents both the 2.4 /zm flux distribution and the 
stellar number counts extremely well for a wide range of galactic longitudes 
and latitudes (see section 3.3), there axe several regions for which the model 
predictions do not agree with the observations. These regions, which were 
interpreted in section 3.3 in terms of anomalous absorption, are located at 
6=0 and /=20, 220, 270, 310, 320, 330, 340 and 355 and at /=311.2 and 
6=—3.8. For three of these regions, extra evidence is available to support 
the contention that variable absorption is responsible for differences between 
observed and predicted CCF’s. These are: (1) (220,0), (2) (311.2,-3.8) and 
(3) (320,0). Comparison of the count values at /=220 with values above 
(6= + l) and below (6=-l) the galactic plane (6=0) at the same longitude 
(/=220), support the idea of higher integrated absorption. Region (311.2,-
3.8) is known as Circinus window; Freeman et al. (1977)10 established that
3Muller, C.A. and Westerhout, G., 1957, B.A.N, 23, 151.
4Robinson, B. J., Manchester, R. N., Whiteoak, J. B., Sanders, D. B., Scoville, N. Z., 
Clemens, D. P., McCutcheon, W. H. and Solomon, P. M., 1984, Ap. J., 283, L31.
5Israel, F.P. de Graauw, Th, de Vries, C. P., Brand, J., van de Stadt, H., Habing, H. J., 
Wouterloot, J. G. A., van Amerongen, J., van der Biezen, J., Leene, A., Nagtegaal, I., and 
Selman, F., 1984, Astr. Ap., 134, 396.
6Caux, E., Serra. G., Gispert, R., Puget, J.L., Ryter, C. and Coron, N., 1984, Astr. Ap., 
137, 1.
7Lucke, P.B., 1978, Astr. Ap.y 64, 367.
8Neckel, Th. and Klare, G., 1980, Astr. Ap ., 42, 251.
9Krautter, J., 1980, Astr. Ap., 89, 74.
10Freeman, K.C., Karlsson, B., Lyng&, G, Burrell, J.F., van Woerden, H., Goss, W.M. 
and Meabold, U., 1977, Astr. Ap., 55, 445.
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a lower value of the absorption is necessary in order to  explain the sighting 
of an external galaxy in this region. Figure 3.41 shows the JH K  diagram  for 
seven stars in (320,0). As indicated in section 3.4.1, a m ean reddening of E (J -  
K )=1.29±0.25 may be derived from this figure. The value aK=0.03 m ag/kpc 
was estim ated using the galactic model described in chapter 2 and requiring 
a value of E (J-K )= 1 .29 . It is clear th a t this value for the local absorption 
param eter (ax) implies a lower integrated absorption in this region.
The 2.4 /xm flux is produced by the same stellar com ponent which makes 
up the CCF results. Its distribution may give an indication of w hether 
absorption, or other factors are responsible for the CCF discrepancies. In 
the range 300 <  l <  330 the observed flux is higher th an  the predicted 
flux which indicates a correlation w ith the CCF results for /=310, 320 and 
330. W hether the 2.4 /xm flux excess is produced by a lower value of the 
absorption, or an excess of stars, or simply by the asym m etry shown by the 
disk between north  and south is not clear; although the acceptable CCF fits 
for /=30, 40, 50 and 60 rule out the possibility of the asym m etry being the 
cause of the CCF discrepancies.
In tegrated HI observations for the southern hemisphere (McGee et al., 
1966)11 and HI profiles for the northern  hem isphere (Muller and W esterhout, 
1957)12 were utilised to  find the HI column density (N h i ) along the  galactic 
plane in the longitude range —140 < l < 60. A dust to  gas ratio  expressed 
as a relation between N h i  and E(B -V ) (M irabel and Gergely, 1979)13 was 
used to  calculate a representative visual absorption (A„) expected along the
galactic plane from dust associated w ith HI. The value obtained from  this
“ McGee, R.X., Milton, J.A. and Wolfe, W., 1966, Aust. J. Phys. Suppl., No. 1.
12Muller, C.A. and Westerhout, G., 1957, B.A.N, 23, 151.
13Mirabel, I.F. and Gergely, T.E., 1979, Astr. Ap.,77,110.
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calculation illustrates an upper limit to the representative value of Av, on 
the assumption that the dust to gas ratio on the galactic plane is the same 
as that found in the direction of globular clusters (see Mirabel and Gergely, 
1979; and references therein)14 since it uses all the HI seen along the line of 
sight. However, the value of Av derived in this way must only be regarded 
as representative of the ‘run’ of visual absorption along the galactic plane, 
rather than being the true quantitative value. That this is so, can be inferred 
from the fact that towards the galactic centre, the commonly determined 
value for Av~27, whereas from the HI the above relation gives Av~  4.5. A 
smaller difference is noted at (/ =  320, 6 =  0) where the integrated absorption 
obtained from JHK measurements is ~  7.5 and the HI is ~  4.
It would appear that in the galactic plane the value of A„ derived from 
HI is about a factor of 2-5 too low compared with other determinations. The 
reasons for this are not clear, but may be related to significant variations 
in gas/dust ratio, and/or the relative amounts of hydrogen in atomic or 
molecular forms. We therefore take the HI results merely as an indicator 
of probable variations of Av with longitude. The results then tend to 
corroborate the need for lower relative absorption for /=310, 320, 330, 340 
and 350. They are inconclusive for /=220 and 270 and indicate the need for a 
possible high value of the absorption at /=20 which contradicts the suggestion 
that the higher value of the CCF in this region compared with the model, 
is due to anomalous low absorption. We may speculate at this point that 
(20,0) is a region with an anomalously large stellar concentration. Figure 
3.39B illustrates the relationship between the absorption obtained from the
HI-column density and galactic longitude (/).
14Mirabel, I.F. and Gergely, T.E., 1979, Astr. Ap.t77,110.
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FIGURE .39B: Run of the visual absorption (A )
derived from HI column-density 
observations. The arrows indicate 
the longitudes at which it is 
necessary to increase ('T') or de­
crease (\M the absorption to make 
the model-predicted C C F 's coincide 
with the observed ones.
The visual absorption (A ) obtained 
from HI is a representative absorption 
not an absolute one.
G alac tic  L ong itude  (D egrees)
FIGURE 3.39B
The CO emissivity of the galactic plane derived from its rotational 
transition (1-0) at 2.6 mm (see Robinson et al., 1984)15 reveals broad maxima 
in the ranges 15 < l < 35 and 330 < / < 345, which are interpreted as a 
molecular ring in our galaxy. If a close association between CO and dust is 
assumed, higher values of the absorption instead of lower values might be 
expected for 1=20, 330, and 340. However, the molecular ring, considered 
to be a concentration of dense molecular clouds, may contain regions of 
active star formation, and may therefore be associated with an extra stellar 
component which could explain the CCF discrepancies observed in these 
regions. It is interesting to note the apparent anticorrelation between CO 
and HI in the longitude range 330 < / < 345. At /=310 there is a moderate 
maximum in CO which could only be interpreted as an enhancement in the 
absorption, contrary to the CCF indication. Relative CO depressions are 
seen at 1=320 and 1=350 which corroborate the need for lower absorption 
values in these directions.
Israel et al. (1984)16 have published CO results for the longitude range 
270 < /  < 350 obtained from observations of the CO rotational transition 
(2-1) at a wavelength of 1.3 mm. Relative maxima at Z ~  270, 306, and 312 
may imply excesive absorption in these directions accounting partially for 
the need for higher absorption at / ~  270 derived from CCF results and for 
which the HI results were inconclusive. Relative minima at l ~  298, 308, 
317-320 and 329 are observed, corroborating the need for lower absorption
towards / ~  310, 320 and 330. Notice the anticorrelation between CO (2.6
15Robinson, B. J., Manchester, R. N., Whiteoak, J. B., Sanders, D. B., Scoville, N. Z., 
Clemens, D. P., McCutcheon, W. H. and Solomon, P. M., 1984, Ap. J.t 283, L31.
16Israel, F.P. de Graauw, Th, de Vries, C. P., Brand, J., van de Stadt, H., Habing, H. J., 
Wouterloot, J. G. A., van Amerongen, J., van der Biezen, J., Leene, A., Nagtegaal, I., and 
Selman, F., 1984, Astr. Ap.t 134, 396.
77e
mm) and CO (1.3 mm) around / ~  330.
Caux et al. (1984)17 published a survey of the galactic plane at fax infrared 
(FIR) wavelengths (114-196 iim). This radiation is produced by dust heated 
by star light produced in regions of active stellar formation in the galaxy. 
Therefore, the FIR distribution indicates the distribution of such regions. 
Relative bumps (probable stellar density enhancements) are seen at 1= 285, 
310, 330, 0, 25, 30, and 55-60 which seem to indicate the need for extra 
numbers of stars for two of our anomalous regions: /=310 and /=330, which 
agrees with our expectation from CCF model fittings.
Interstellar extinction results from photometric studies of bright stars 
have been published by Lucke (1978)18 and Neckel and Klare (1980)19. They 
are useful only out to distances of 2 kpc; and show no major enhancements 
of A v in the regions under consideration. Neckel and Klare’s study reveal an 
average value of the extinction A v ~  1.5 mag in the range —140 < l < 330 
which increases to A v ~  3.0 mag for 330 < l < 60, indicating a value for 
1=20 in excess of At,~3.3 mag.
Krautter’s (1980)20 dust distribution out to 3 kpc clearly shows that 
the dust distribution out to ~3 kpc is clumpy. The model distribution 
of the absorption material (exponential disk, see chapter 2) is clearly an 
idealisation of the real dust distribution; however, it gives reasonable results 
for total integrated absorption, indicating that the dust may be assumed to 
be smoothed over the galaxy.
For a significant fraction of the regions the hypothesis of variable
17Caux, E., Serra. G., Gispert, R., Puget, J.L., Ryter, C. and Coron, N., 1984, Astr. Ap., 
137, 1.
18Lucke, P.B., 1978, Astr. Ap., 64, 367.
19Neckel, Th. and Klare, G., 1980, Astr. Ap., 42, 251.
20Krautter, J., 1980, Astr. Ap., 89, 74.
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absorption seems to be confirmed. For a few others it is necessary to 
invoke the presence of increased star density possibly due to previous 
underestimations of the ring component. Table 3.1A gives a list of the 
discrepant regions studied, and of the direction the absorption would be 
altered due to the effects of the different factors taken into consideration. 
Column 1 gives galactic longitudes, Columns 2, 3, 4, 5 and 6 give the 
absorption requirements from the CCF, HI, CO (Dust), CO (Star Formation) 
and other studies respectively.
T A B L E  3 .1A
l(deg) C C F HI CO O T H E R
D u st Stax F orm ation
20 low high high low
220 high in conclusive C C F  com p arison s
at b =  ± 1
270 high in con clu sive h igh
310 low low high low
320 low low low JH K  diagram : low
330 low low high low
340 low low high low
350 low low
b = - 3 .8 311.2 low low  ab sorp tion  
C ircinus
Table 3.1A: Absorption requirements from CCF, HI, CO and other studies.
Table 3.1 A indicates that even though anomalous values of the absorption 
are likely candidates to explain the discrepancy between predicted and 
observed CCF’s, it is rather difficult to establish this with certainty from non­
photometric studies. Detailed JHK photometry observations of statistically 
significant samples of the stellar population in each of the deviant regions 
should be performed to obtain E(J-K) and to establish whether the 
absorption is anomalous or some other factor should be invoked to explain 
the discrepancy between predicted and observed CCF’s.
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3 .4  P h o to m etr ic  an d  S p ectroscop ic  S tu d ies
In this section we shall discuss the JHK photometric and spectroscopic 
(CO) studies made on some of the sources found in several of our scans of 
selected galactic regions. These regions are located at (280,0), (320,+5), 
(320,10), (0,-90) (South Galactic Pole (SGP)), and (36,-51.1) (Savage Re­
gion). The positions of sources were obtained from scans of these areas.
In Tables 3 A to 3F, the photometric and spectroscopic data for each one 
of the regions studied in this section are given. Column 1 gives the source 
name which follows our convention (ROW/SOURCE), column 2 and 3 give 
the observed J-H  and H-K colours, column 4 illustrates the values of the 
dereddened Ko magnitude, column 5 gives the values of the dereddened 
(J-K)o colour, and finally in column 6 the values of the dereddened CO0 in 
the Frogel’s system (see BW chapter) are given. The observational uncer-
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Figure 3.39A: This figure represents a composite of the
observed CCF's along the galactic plane and 
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TABLE 3.2A 
(323 f +5 )
SOURCE J-E E-K K ( 0) U-JO(o) CO( 0)
19/6 0.91 0.21 8.51 0.85 0.10
20/4 0.99 0.25 8.93 0.97 0.12
27/2 0.49 0.07 1.16 0.29 0.02
30/1 1.09 0.29 4.73 1.11 0.19
30/3 0.51 0.05 1.19 0.29 0.04
32/3 0.28 0.05 5.36 0.06 -0.02
44/2 0.95 0.25 8.07 0.93 0.15
52/3 0.72 0.09 9.14 0.54 0.04
55/3 1.01 0.24 9.08 0.98 0.12
59/1 0.55 0.12 7.98 0.40 0.02
59/5 0.37 0.06 8.69 0.16 0.01
69/4 0.62 0.12 8.04 0.47 0.06
71/2 1.16 0.42 7.31 1.31 0.23
72/1 0.93 0.23 8.51 0.89 0.11
73/3 0.94 0.23 8.51 0.90 0.12
79/1 1.05 0.29 9.02 1.07 0.15
81/2 1.10 0.30 7.91 1.13 0.12
83/1 0.75 0.18 9.29 0.66 0.07
83/3 1.09 0.29 8.82 1.11 0.16
E(«7-/0 = 0.27 A(/O = 0.58 E (J-K )
TABLE 3 . 2B
( 3 2 0 , 0 )
SOURCE J-H H-K K{  0 ) ( J - K ) ( 0  ) CO( 0 )
1 / 1 0 . 8 8 0 . 2 8 4 . 7 5 - 0 . 1 3 —
1 / 3 1 . 5 0 0 . 5 9 7 . 7 0 0 . 8 0 —
1 / 4 2 . 3 4 1 . 0 8 7 . 6 8 2 . 1 2 —
9 / 1 1 . 8 2 0 . 7 4 8 . 6 6 1 . 2 7 —
9 / 2 1 . 9 5 0 . 8 0 7 . 9 2 1 . 4 6 —
9 / 3 1 . 8 5 0 . 7 2 8 . 3 7 1 . 2 8 -------------
1 0 / 1 1 . 9 0 1 . 0 0 8 . 5 2 1 . 6 1 —
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SOURCE J-H H-K K(0) («7-/OC 0) CO( 0)
SAV 1 0.61 0.12 9.50 0.73 —
SAV 2 0.26 0.09 10.64 0.35 —
SAV 3 0.31 0.07 9.78 0.38 —
SAV 4 0.71 0.14 8.99 0.85 —
SAV 5 0.60 0.12 8.37 0.72 —
SAV 6 0.36 0.14 10.80 0.50 —
SAV 7 0.55 0.05 11.16 0.60 —
SAV 8 0.68 0.16 11.22 0.84 —
SAV 9 0.28 0.11 8.53 0.38 —
SAV 10 0.26 0.07 11.55 0.33 ----
SAV 11 0.31 0.06 11.10 0.47 —
SAV 12 0.81 0.15 7.76 0.96 —  —
E(J-E) = 0 • 0 Ä(/Ü = 0.58 E(J-K)
TABLE 3.2E
SOUTH GALACTIC POLE
SOURCE J-H H-K K( 0) («7-/0(0)
SP 1 0.33 0.08 9.39 0.41
SP 2 0.39 0.10 9.47 0.48
SP 3 0.70 0.17 10.51 0.86
SP 7 0.53 0.11 8.08 0.64
SP 8 0.57 0.12 7,.91 0.69
SP 9 0.61 0.13 10.04 0.74
SP 11 0.22 0.08 8.88 0.30
SP 12 0.49 0.15 10.56 0.64
S P  14 0.32 0.14 11.30 0.46
SP 15 0.37 0.10 9.81 0.47
S P  16 0.58 0.11 7.05 0.69
S P  17 0.33 0.06 10.56 0.39
S P  19 0.27 0.14 11.21 0.41
S P  20 0.32 0.11 10.12 0.43
S P  21 0.34 0.08 11.25 0.42
S P  22 0.58 0.16 10.04 0.74
S P  23 0.47 0.13 11.35 0.60




SOURCE J-E H-K JU 0) («7-JOC0) C0(0)
3/1 0.84 0.15 11.14 0.99 0.11
10/1 0.56 0.10 10.97 0.66 —
13/2 0.65 0.10 8.41 0.75 0.12
18/1 0.41 0.08 12.83 0.49 —
19/1 0.51 0.10 10.70 0.61 —
19/2 0.58 0.10 10.98 0.68 —
20/4, 1.05 0.30 8.20 0.99 0.17
28/4 -0.06 0.01 4.52 -0.05 0.02
38/1 0.71 0.11 10.65 0.82 0.07
38/2 0.35 0.07 11.27 0.42 0.02
40/2 0.36 0.07 8.31 0.43 0.03
45/1 0.77 0.17 8.65 0.94 0.03
53/1 0.62 0.12 10.81 0.74 0.07
55/1 0.92 0.18 9.35 1.10 0.15
E(J-K)=0,0 except for 20/4 for which E(«7-/0 =0,36 A(/O=0.58 E(J-K
tainties for these quantities are of the order ±0.03 or smaller.
3 .4 .1  J H K  D ia g ra m
• /=280, 6=0: Five sources have been observed in this area. Figure 3.40 
illustrates their position on the JHK diagram. From this figure we 
may see that one of the sources must be an unreddened dwarf star due 
to its position well below the Lee’s (1970) giant sequence. The other 
four sources lie along the Jones and Hyland (1980) reddening line. If 
we assume that these sources belong to the intrinsic giant sequence, 
a mean value for the reddening in this direction may be found. The 
mean reddening turns out to be E(J-K) =0.33 ±0.17. The magnitude 
of these sources is for all cases brighter than K  ~  ±9.0. Thereby 
putting them below the brightest point on the observed CCF for this 
region (Fig. 3.24)
• /=320, 6=0: Seven sources were observed in this area (see Fig. 3.41). 
All of these lie along the reddening line and yield a mean redden­
ing for this region of E(J-K)=1.29 ±  0.25. The predicted CCF for 
this region calculated with this absorption parameter shows a better 
agreement with the observations (see Fig. 3.42); however, the agree­
ment is not complete. The observations still present an enhancement 
over the modeled CCF; further manipulation of the model parame­
ters will allow the achievement of a better fit. The author feels that 
the amount of information available at this point does not warrant 
further changes to the model. We prefer to leave this discrepancy par­
tially explained and posing an interesting subject matter for future 
research.
• /=323, 6=±5: Nineteen sources have been observed in this area,
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Figure 40 : JHK diagram fo r  the sources in the region at  1=280, 
b=0. The Lee's (1970) Giant i n t r i n s i c  sequence is 
shown, as well as the Jones and Hyland (1980) 
reddening l ine .











F i g u r e >41 : JHK diagram for the sources in the region at  1 = 320, 
b=0. The i n t r i ns ic  solar  neighbourhood giant  sequence 
(Lee (1970)) and the Jones and Hyland (1980) are 
shown. The size of the observational uncer taint ies  are 









F ig u re  3 .4 2  * Cumulative Count Function fo r  the region at 1=320,
b=0. The crosses represent the observat ional po in ts ,  
and the s o l id  l in e  ind ica tes  the model predic ted 
CCF fo r  th is  region with the corrected value fo r  



















CUMULATIVE COUNTS FUNCTION FOR 
L = 320.0000 
B = 0.0000
- 1.0
UP TO K MAG (xlOE+01)
CENTRE RADIUS (KPC) 8.75
BULGE RADIUS (KPC) = 0.00
RADIAL SCALE LENGTH = 2.50
ABSORPTION SCALE LENGTH = 4.00
LOCAL ABSORP (MAG/KPC) = 0.08
BEAMWIDTH (DEGREES) = 1.13
UNIT AREA (SQARE DEG) ZZ 1.00
FIGURE 3.42
and their JHK diagram (Fig. 3.43) shows that at least eight of 
them are foreground giant or dwarf stars. The rest lie along the 
reddening line, and their reddening is small, as was expected from 
their position outside the galactic plane. Their mean reddening 
value is E (J-K )=  0.27 ±  0.04. Comparing this results with the value 
(1.29)found for the region at /=320, 6=0 indicates how concentrated 
the absorbing material is towards the galactic plane.
• /=320, 6=+10: Fourteen sources were measured in this area and their 
JHK diagram may be seen on Figure 3.44. This diagram indicates 
that all the sources observed are unreddened objects. Most of them lie 
close to the intrinsic giant sequence. This fact indicates their possible 
nature as foreground dwarf stars. Source 20/4 appears reddened with 
respect to the giant sequence by E (J-K )~  0.36. The large reddening 
value of this source, compared to the others in this region, suggests 
that a pocket of anomalously high absorption has been encountered 
toward this star. The colours of this star are not red enought to try 
to invoke the Mira phenomenon as explanation of this object.
• South Galactic Pole: Seventeen sources have been observed in the 
direction of the South Galactic Pole. Their JHK diagram (Fig. 3.45) 
indicates that all these objects are located well below the Lee’s intrin­
sic giant sequence, suggesting that they are unreddened foreground 
dwarf stars.
• /=36, 6=-51.1 Savage Region: Twelve sources have been observed in 
this region. Figure 3.46 illustrates their JHK diagram. There are 
two sources that lie along the intrinsic giant sequence, and probably 
are unreddened giant stars. However, most of the sources lie well
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Figure 3.43: JHK diagram for the sources in the region at 1=323, 
b=+5. The Lee (1970) solar neighbourhood giant 
sequence and the Jones and Hyland (1980) reddening 
line are shown. The cross at the lower right 








Figure 3.44: JHK diagram for the sources in the region 1=320,
b=+10. The Lee (1970) (solid line) solar neighbourhood 
giant sequence and the Mould (1976) (dashed line) 
sequence for dwarfs are shown in this figure. The cros 









Figure 3.45: JHK diagram for the sources in the region 1=0,
b=-90 (Soth Galactic Pole). The solid line represents 
the Lee (1970) solar neighbourhood intrinsic giant 
sequence, and the dashed line represents the Mould 
(1976) sequence for dwarfs. The cross indicates the size 









Figure 3.46: JHK diagram for the sources in the region 1=36, 
b=-51.1. The solid line represents the solar 
neighbourhood intrinsic giant sequence (Lee, 1970), 
and the dashed line represents the Mould (1976) 









below the giant sequence thereby being identified with dwarf fore­
ground stars. This region is contained within a larger area which is 
believed to be free from galactic obscuration (see Savage and Bolton, 
1979). They have studied this area in search of QSO’s which they 
selected based on their ultraviolet excesses and on their emission line 
characteristics. The K survey that we have conducted of this region, 
due to its absorption free characteristics, allowed us to study the dis­
tribution of the IR stellar population at larger distances and would 
also indicate clearly the presence of objects with IR excesses which 
could be identified with QSO’s. No sources with IR excesses have 
been detected in our survey.
3.4.2 The K vs. J -K  diagram
• Figure 3.47 illustrates the observed K-magnitude versus observed 
J-K  colour diagram for the sources in the regions at (280,0), 
SGP and (36,-51.1). The mean J-K  colour for the sources in 
the SGP is (J-K)sgp = 0.55 ±  0.04 and at the Savage Region 
(J-K) sav =  0.59 ±  0.06. The positions of these regions in the galaxy 
make it very probable that their sources suffer from very little redden­
ing (the model predicts E(J-K)s<;p =  0.025, E(J-K) s a v  =  0.033).We 
shall assume that these values are the intrinsic mean J-K  colours for 
the stars in the SGP and in the Savage Region and based on the cal­
ibration by Johnson (1966). We find that these values correspond to 
spectral type K1-K2 V. The stars in these regions are located in a 
range of distances from ~  20 pc to ~  200 pc from the Sun. It is inter­
esting to notice that in regions far away from the galactic plane the 
IR stellar population detected in our survey is predominantly formed 
of main sequence stars with spectral types K or earlier, if the slight
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Figure 3.47 : K versus J-K diagram for the sources in three galactic 
regions:
(dots) 1=280, b=0
(squares) 1=0, b=-90 (South Galactic Pole)
(triangles) 1=36, b=-51.1 (Savage Region)
The arrow at the upper l e f t  indicates the reddening 
l ine on this diagram. The size of the observational 
















reddening effects are taken into account.
• Figure 3.48 shows the Ko vs. (J-K)o diagram for the areas at (320,0), 
(323, +5) and (320,+10). The observed values have been dereddened 
by the mean E(J-K) obtained in subsection 3.4.1.
• Most of the sources seem to be concentrated within the ranges 0.2 < 
(J-K)o < 1.6 and 7.0 < K < 9.5. When compared to the 47 Tue and 
M92 Giant Branches (GB), it is obvious that no clear GB is obtained 
in these areas. The stars in the three regions seem to be distributed 
homogeneously within the ranges mentioned above, indicating that 
no strong difference exist between the stars in the galactic plane and 
those outside up to 6=+10.
3 .4 .3  T h e  C O 0 v s . ( J - K )0 d ia g ra m
In Figure 3.49 CO0 is plotted versus (J-K)0 (discussion of CO absorption 
and dereddening is given in Chapter 4) for sources in the regions at (323, 
+5) and (320, +10). At higher values of CO, there is a mild agreement with 
the giant (III) intrinsic sequence. However the most remarkable feature 
of this diagram is the clearly delineated correlation between CO and J- 
K. There is a slight hint in this diagram that the stars at 6=+5 have 
higher values of CO than those at b=+10. Even though the difference 
in CO between 6=+5 and 6=+10 is contained within the observational 
uncertainty, it is interesting to contemplate the possibility of stratification 
of the CO distribution in stars with respect to the galactic plane. Further 
studies at still higher galactic latitudes will help clarify this possibility.
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F ig u r e 48 : Kq versus (J-K)g diagram for the sources in the following 
selected galactic regions:
(squares) 1=320, b=0 
(dots) 1=323, b=+5 
(triangles) 1=320, b=+10.
The Giant Branches (GB) of the globular clusters 47 Tue 
and M92 are shown for comparison.
The arrow at the upper lef t  indicates the reddening 
direction on this diagram.
The size of the observational uncertainties is typically 
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FIGURE 3 . 4 8
F ig u r e  3 . 4 9  • C0Q versus (J -K)Q diagram fo r  the sources in the fo l low ing  
selected g a la c t i c  regions:
(dots) 1=323, b=+5 
( t r i a n g le s )  1=320, b=+10
The s o l id  l i n e  represents the so la r  neighbourhood i n t r i n s i  
sequence f o r  g ian t  ( I I I )  s ta rs .
The arrow at the upper l e f t  ind ica tes  the reddening 
d i re c t io n  on th is  diagram.
The l i n e  at the lower r i g h t  ind icates the size o f  the 














3 .5  C o n c lu s io n s
The IR galactic model developed in chapter 2 has been used to predict the 
CCF’s in different regions at or near the galactic plane. The agreement 
between the theory and the observational results is very good in most of 
the cases. However, the slight discrepancies which have arisen between the 
theory and the observations have been interpreted, in most cases, as inho­
mogeneities in the absorbing material. In at least one case (350,0) (Fig. 
3.28), we are confident in suggesting that the observational excess is due 
to the presence of a local concentration of stars which Danks et al. (1984) 
identify with two newly discovered stellar clusters. For some regions with 
observational data at the bright magnitude end (K  < +3.0), there appears 
to be an excess in the theoretical model over the observations. This effect 
has been named as the ‘Bright Magnitude Theoretical Excess’ (BMTE) 
and it has been suggested, following Golisch (1983), that a revision of the 
model might be necessary to eliminate this discrepancy. This revision sug­
gests that early type M giants should have brighter absolute K magnitudes, 
whereas late-type M giants should be given fainter absolute K magnitudes 
compared with the standard LF used. By doing this he is successful in 
fitting the observations at the bright and faint magnitude ends, but the fit 
for the intermediate magnitude range becomes worse. In the light of this 
evidence, it appears that a carefully chosen alteration of the absolute K 
magnitudes of all the stars in the LF is necessary to produce a perfect fit 
between predicted and observational CCF’s. Numerical experiments aimed 
to this effect are under way.
Discrepancies at critical points such as the clear windows towards the 
galactic centre, and the regions close to the molecular ring, suggest that a 
fundamental difference between bulge and ring LF’s and that at the solar
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neighbourhood exists, and need to be im plem ented in the model to  achieve 
b e tte r agreement between theory and observation.
Detailed photom etry and spectroscopy of several sources at selected 
areas have perm itted  us to obtain approxim ate values for the absorption in 
those directions. The large ratio  (~  4) between the absorption value a t the 
galactic plane and th a t a t 6=+5 indicates how concentrated the absorbing 
m aterial is along the galactic plane. This ratio  is consistent w ith the model 
predictions for a scale height for the absorbing m atte r of 0.1 kpc. A t high 
latitudes (|6| >  50), the IR CCF for stars brighter th an  K  <  +11.0 is 
dom inated by foreground intrinsically faint dwarf stars.
Spectroscopic CO observations of stars a t (323,+5) and (320,+10) reveal 
a very tight correlation between the intrinsic COo index and the intrinsic 
(J-K )o colour, which corresponds to  the intrinsic giant sequence on the COo 
vs (J-K )o diagram . A mild agreem ent, a t the higher CO values, between 
the observations and the intrinsic giant (III) sequence seems apparent.
There is a h in t th a t the stellar population closer to  the  galactic plane 
has, on the average, a higher CO index th an  the stars located at higher 
galactic latitudes. Further spectroscopic studies a t even higher latitudes 
are necessary to  establish w hether there really is a C O -stratification effect 
present in our galaxy.
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C h ap ter 4
B A A D E ’S W INDOW
4.1  A b stra ct
An IR-scan of the Baade’s Window (/ ~  0.0, b ~  —4.0) area has been 
obtained. The Cumulative K-Counts Function (No. of sources per sq. 
degree down to K ~  +13.5) was formed by combining 1.9 m (74") telescope 
scans with A AT (Anglo Australian telescope) scans.
With the aid of a theoretical exponential disk model (see Jones et al., 
1981 and chapters 2 and 3) and observations at 1=20, b= -5 and /=10, 
b=—5, we decomposed the observed CCF into disk-CCF and bulge-CCF 
components. The bulge CCF is steeper than the disk-CCF in the range 
+5.0 < K < +11.0 showing a relative depletion of high mass stars with 
respect to the disk. The contribution of the bulge component towards BW
is significant only at K ----1-8.0 or fainter magnitudes; the bright end of the
CCF is dominated by the disk.
The bulge CCF has been compared with derived CCF’s for the globular 
clusters 47 Tue, M92, M3 and M13 and with that of the open cluster 
M67. The similarity of the slope of the bulge CCF to those of the globular 
clusters suggests that the stellar population of the bulge may be similar 
in age and perhaps metallicity characteristics to the stellar population in 
globular clusters.
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Photometric studies of a bright-K subsample (~ 165) of the 578 sources 
found in BW down to K — hll.O were made. Several sources with mild IR- 
excesses were found and later, by spectroscopy, were confirmed as Mira vari­
ables. The majority of sources lie along the reddening line at E(J-K)=0.27 
from the solar neighbourhood intrinsic giant sequence. The reddening 
agrees very well with the value E(B-V)=0.45 obtained by optical tech­
niques.
In an HR diagram most of the sources in our photometric subsample lie 
above the giant branch tips of cj-Cen, 47 Tue and M92. If the giant branches 
(GB) of these clusters were extrapolated to higher K brightnesses, a sizeable 
fraction of our sample would lie between them. This also suggests that 
their metallicity may lie in the range between that of M92 and 47 Tue. For 
those sources with redder J-K  colours than the 47 Tue Giant Branch (GB) 
and with magnitudes brighter than K=+8.5, an even higher metallicity is 
required. However, on the basis of the CCF results discussed above, the 
brighter sources should be predominantly disk members, so their high metal 
content should not be surprising.
In the interpretation of our photometric and spectroscopic (CO) obser­
vations it was convenient to divide the BW stars into groups according to 
the strengths of their CO bands. It is shown that those stars with normal 
and strong CO bands may be consistently interpreted as disk stars. We 
suggest that the CO weak stars may be true bulge members. The relative 
numbers of CO weak objects to the total number of stars is consistent with 






• infrared: sources -  stars -  stellar statistics
4.2 In trod u ction
Three low obscuration regions in the general direction of the galactic centre 
were pointed out by Baade (1963). In them, a stellar population assumed 
to be characteristic of the nuclear bulge could be studied.
In what follows, we will describe some of the studies which have been 
carried out on the BW regions which relate in various degrees of importance 
to our own study.
Nassau and Blanco (1958) found a large population of M giants from 
an T  photographic survey. Colour-magnitude (V vs. B-V) diagrams of 
around one thousand stars (Arp, 1965) revealed that the stellar population 
in Baade’s Window (BW) is predominantly metal rich and old. He also 
found a range in the metallicity of the stars, with a small proportion of 
them close to the giant branch (GB) of 47 Tue and a larger proportion 
tending towards higher metallicities. Metal poor objects such as those in 
the GB’s of M3 and M13 were not found. Integrated light measurements 
indicated that 75% of the visual (V) light coming from the nuclear bulge is 
produced by G and K giants.
Van den Bergh (1971), van den Bergh (1972) and van den Bergh and 
Herbst (1974) studied, by means of photographic photometry, the region at 
BW and a low obscuration region at / ~  0.0, 6 ~  —8.0. The finding in the 
1971 and 1972 papers corroborated Arp’s (1965) results. However, with 
the benefit of deeper plates it was possible to establish that the metallicity 
of the bulge stars ranged between the metallicity values of the GB’s of 
M3 and the solar neighbourhood. In their 1974 paper, van den Bergh and
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Herbst identified a distinctive metallicity stratification for the giant stars 
in the galactic bulge. More metal rich giants were observed closer to the 
galactic centre than metal weak stars. Whitford (1978) demonstrated that 
quantitatively many spectral features in the integrated light of BW are 
similar to those measured for the integrated nuclear light of other galaxies.
Blanco et al. (1978) have made a deeper ‘I’ magnitudes grism survey of 
BW down to I  ~  +18.5. They reported a great profusion of M stars in this 
area. Frogel (1981) has conducted IR studies of a sample of the Blanco et al. 
(1978) stars. His idea was to study the M giants which are fairly rare in the 
solar neighbourhood and to relate this study to the problem of population 
synthesis for external galaxies. At the time he performed this study, it had 
not been possible to predict accurately the IR magnitudes and colour indices 
of external galaxies. Frogel’s results also reveal a spread in metallicity 
between low metallicity GB stars (M92) and somewhat higher metallicity 
stars (47 Tue). At brighter magnitudes a slight tendency to redder (J—K)0 
colours is apparent; this indicates the presence of a considerable number 
of stars with even higher metal content than those of 47 Tue. As it will 
be indicated later by our study, a large fraction of these brighter objects 
are expected to be members of the ‘disk’ component and hence a solar-like 
metal content should not be surprising (Pagel and Edmunds, 1981).
Frogel and Whitford (1982) have studied a sample of 20 giant stars in 
BW. Their energy distributions show a strong dip in the ‘R’ band. They 
have interpreted this feature as an indication of a Super Metal Rich (SMR) 
stellar population in the bulge. We find this conclusion difficult to substan­
tiate from their data for a number of reasons:
• In their 1982 paper there is no discussion as to the possibility of having 
a mixture of disk and bulge stars towards BW; hence, attributing all
88
the evidence for a SMR population to bulge stars may not be correct, 
since, it is not clear that their objects belong to the bulge and not to 
the disk population.
• Frogel and Whitford (1982) illustrate energy distributions for twenty 
giants in BW. There are two striking features about these curves; 
(1) A very strong R band dip, which was taken as an indication of 
heavy molecular blanketing in the atmospheres of SMR stars and (2) 
an excess of continuum emission between the U and J bands for the 
BW stars with respect to local stars of the same spectral type. No 
attempt is made in the Frogel and Whitford’s paper at explaining 
the difference in the level of the continua between the BW and the 
local stars. We believe that the shape and level of the continuum is 
a global characteristic of all stars of a given spectral type; therefore, 
until a satisfactory explanation for this difference is given, any con­
clusion drawn from this spectral region (U to J) cannot be seriously 
considered.
• It is not clear how this ‘R’ band dip correlates with the metallicity.
Glass and Feast (1982) have studied several Mira variables in BW. From 
their study they found values for colour excess (E'j - k =  0.34) and determine 
a distance to the galactic centre (Ro =  9.2 ±0.6 kpc); these values agree well 
with previous determinations. They also established that the properties of 
Mira variables in the region closer to the galactic centre are similar to those 
of solar neighbourhood’s Miras.
Catchpole (1982) has performed JHK photometry of a few stars in the 
SGR I region. He shows that the stars form a well defined giant sequence 
on the JHK diagram and that they appear to have redder colours than the 
stars observed by Frogel (1981) in BW. Catchpole claims that the Frogel
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sample is biased towards the blue; however, the biasing of Frogel’s sample 
towards the blue due to the study of the M stars found in the Blanco et al. 
(1978) T-survey should only be marginal. In Catchpole’s paper there was 
no mention of a transformation between the Cape IR photometric system 
(Hyland, Jones and Mitchell, 1982) and the CTIO-system (Elias et al. 1982, 
1983). If such a transformation is applied to the data quoted in Catchpole’s 
paper, all his points lie superposed on Frogel’s sequence.
Wood and Bessell (1983) have studied a sample of bright-K Mira vari­
ables in the direction of the Baade’s low absorption areas. Normal J-K  
colours are found for shorter period Miras (< 250 days) but for longer pe­
riod Miras their J-K  colours axe redder than for the local Miras. They 
interpret this as an unusually cool GB with a high-metal abundance of 
~  2.5 times solar.
Pulsation masses of up to 3.5 M0 (age a few times 108 years) were 
derived for the redder longer period Miras. They deduced that a wide 
range of mass and age is to be found among the Mira variables in these 
regions and that the younger stars (Longer Period Variables) are more 
metal rich than the older variables (Shorter Period Variables) which have 
a metal abundance close to solar.
Jones, Hyland and Robinson (1984) have made a follow up study of the 
long-period variables in BW. Since Wood and Bessell (1983) relied on the 
J-K  colour to obtain the Te/ / ,  it is possible that the presence of a significant 
circumstellar shell could have contributed to the K filter flux resulting in 
a redder J-K  colour and an erroneously cool derived Tef f  which in turn 
led to an erroneously high mass for these variables. Jones et al. (1984) 
found that a circumstellar shell does not contaminate the JHK colours of 
the bulge Miras to a significant degree beyond that experienced by the local
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Miras. They also estimate that the JHK colours are good to ~150 K in 
determining Tef f  (not including errors in the Tef f  vs J-K  colour calibration) 
for the redder stars. For the Miras discussed in the Wood and Bessell (1983) 
paper, a change in Te/ /  of +150 K would correspond to a ~35 % decrease 
in stellar mass (~ 2-2.6 M0).
The evidence presented in the papers mentioned above is sometimes 
contradictory and leaves many questions unanswered. It is therefore im­
portant to conduct more detailed studies of the stellar population in the 
galactic bulge, to attempt to clear up some of these questions.
Our aims in performing this study of the BW stellar population are as 
follows:
• To find the IR-photometric and spectroscopic characteristics of the 
stars in the galactic bulge. These stars have been obtained from an IR 
(K-scan) of the BW region. Our sample should be free of any optically 
chosen bias pushing our stars to bluer or redder (J-K) colours, unlike 
Frogel’s samples who has used the M stars found in the Blanco et 
cd. (1978) survey. Due to the fact that that survey was taken at the 
shorter infrared wavelengths (I), a slight bias towards bluer (J-K) 
colours should be present in Frogel’s study. The Blanco et al. (1978) 
grism survey did not include stars with spectral types earlier than M, 
however cool metal poor stars with K star-like spectra may also be 
an important contributor to the stellar population in the bulge. Our 
survey would certainly include such stars if present.
• To obtain more information regarding the importance and IR char­
acteristics of the young super metal rich (SMR) stellar population in 
BW recently reported by Wood and Bessell (1983).
In section 4.2 we shall describe our observations, section 4.3 deals with
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the observed CCF, section 4.4 describes our photometric results, section 
4.5 offers an interpretation of the CCF of the bulge and the K vs. (J—K)0 
diagram for the photometric sample, in section 4.6 we discuss our spectro­
scopic results and finally, section 4.7 highlights our conclusions.
4.3 O bservations
4 .3 .1  T h e 2.2/xm  su rvey
The observations were made on the Mt. Stromlo 1.9 m telescope with the 
MSO IR-photometer.
During several observing sessions in 1981 May, a region within Baade’s 
Window (BW) was scanned at sidereal rate with a K (2.2 /mi) filter and a 
12 arcsec aperture. The different rows of the scan were spaced by 6 arcsec 
in declination, ensuring complete coverage, and were on the average 65' 
long. The total area of this scan was approximately 201 square minutes 
of arc. The central coordinates of this area were RA (1950) =  18h02m54a, 
DEC (1950) =  —29° 51' 56", placing our scan 34' away from the centre of 
the globular cluster NGC 6522 and 21' away from the centre of the globular 
cluster NGC 6528. These separations are about 7 or 8 times the clusters’ 
respective tidal radii ensuring that contamination of our observations with 
stars from the clusters is unimportant. A conscious decision was made to 
exclude the globular cluster stars from the area studied in an attempt to 
obtain the characteristics of field stars in BW.
The star SAO 186186 (RA (1950) =  18fc00m24.2f, DEC (1950) =-29° 
51' 50.5") was used as the positional standard. The observations were 
recorded on a chart recorder, an event marker indicated the moment the 
pointing star passed on a North-South (NS) line of constant right ascension 
enabling the determination of source positions. Chopping was directed on
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a NS line and the chop throw was 54".
A time constant r = 0.3 sec was used, and each source remained inside 
the aperture for 0.92 sec. The peak-to-peak noise seen on the chart recorder 
corresponded to K ~  +12.0. To be sure that our source count data were 
as complete as possible, only sources with K < 11.0 were included in the 
scan measurements. The survey magnitudes were calibrated by performing 
identical scans on the star Y3958 at the beginning and end of each group 
of 5 scan lines.
578 sources were detected down to K ~  +11.0. This number, however, 
needs to be corrected to account for confusion effects. As these effects 
proved to be more complicated than first thought, we describe, in a later 
section, a technique to correct the source counts. A list of the source 
positions and source K-magnitudes is given in Table 4.1 (at the end of the 
chapter) (Column 1 gives the location of the source on the scan, Columns 
2 and 3 give the 1950 coordinates measured from the chart recorder and 
Column 4 gives the scan K-magnitude). All sources brighter than K ~  +8.7 
appeared saturated on the chart recorder.
On the night of 1981 August 19 a deeper scan of a 2' x 2' subsection 
of the original BW area was obtained using the Anglo Australian Obser­
vatory (AAO) IR photometer spectrometer (IRPS) attached to the Anglo- 
Australian telescope (AAT).
The AAT scan was centred on RA (1950) =  18h00m29s, DEC (1950) 
=  —29° 52' 20". The scanning was performed in declination at a speed of 
2"/sec, in the DC mode (Hyland et a/., 1983), that is, no chopping was 
used. A 7" aperture and a spacing of 4" between rows was used to ensure 
complete coverage of the area. Each source remained inside the aperture 
for 3.5 sec, this time being equivalent to 7 integration periods. Reliable
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(3<j ) measurements down to K=+13.5 are possible. The number of sources 
seen down to this level was 219. The counts at the fainter magnitudes also 
have to be corrected to account for confusion effects. The AAT scan was 
used only to obtain information on the faint end of the source count data, 
no coordinates were obtained for the faint sources in this area.
4 .3 .2  P h o to m e tr y
Detailed JHK photometry of a sample of the brightest sources (~ 165) 
was obtained during later observing sessions from 1981 May to September 
and 1982 August-September. This sample comprises all sources brighter 
than K=-f 8.7 (scan magnitude) together with a random sample of sources 
with K>+8.7. The majority of the observations were made with the 1.9 m 
telescope at Mt. Stromlo and the MSO IR-photometer. The photometric 
results are given on the AAO system (Jones and Hyland, 1982). Transfor­
mations between this system and the Caltech-CTIO photometry are given 
by Elias et al. (1983). A variety of aperture sizes were used, ranging form 
6 to 18 arcsec, to minimize seeing and crowding effects. The results are 
listed in Table 4.2 (at the end of the chapter) (Column 1 gives the source 
name (i.e. BW 01/06 means 6th source on first row), Column 2 and 3 give 
the 1950 coordinates, Columns 4, 5, 6, 7 and 8 give the measured J, H and 
K magnitudes, and the J-H  and H-K colours. Column 9 gives the source 
from which the stars positions were obtained); typical accuracy achieved 
was always better than 2% for the individual magnitudes and better than 
3% for the colours, not including problems with beam confusion for a few 
sources.
Some of the objects in Table 4.2 were observed with the AAT at Siding 
Spring. The accuracy of these measurements was also 2% for the individual 
magnitudes and 3% for the colours.
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To check the accuracy of the K magnitudes derived for our 1.9 m scan 
a plot of K-scan (K,) versus K-detailed (Kj) has been made; the distribu­
tion of the sources with respect to their separation from the 45° line can 
be seen on Figure 4.1. From this figure we see that the mean difference 
Ks — Kd ~  0.25 mag and that a 2o error of ±0.3 mag should be attached 
to the scan magnitude.
Similar checks have also been made for the AAT scans in other areas 
(e.g. Hyland, Jones and Mitchell, 1983). No systematic shifts between Ks 
and Kd have been found; a 2a error for the AAT K, of ±0.3 has been found 
to be appropriate.
4 .3 .3  S p ec tro sco p y
Low resolution ~  100) spectroscopic observations of 60 of the brightest 
sources for which photometry had been made were obtained in 1981 August 
and 1982 August-September. The Circular Variable Filter (CVF) facility 
in the AAT IR photometer spectrometer was used. This CVF has some­
what higher resolution than the CVF that was available in 1981, hence the 
difference between the transformations between the CVF and Frogel CO 
systems presented in this thesis and that given by McGregor and Hyland 
(1981).
The spectra taken cover the range between 1.96 /im and 2.40 /zm. An 
absorption band shortward of 2.2 /tm produced by H2 O and an absorption 
band longward of 2.3 /zm produced by CO are common features in many 
spectra.
The depth in magnitudes for the 2.3 /zm CO band and the wing of 
the 1.9 /zm H2 O band as measured at 2.1 /zm were obtained using the 
technique described in McGregor and Hyland (1981). The errors in these 
measurements were never larger than 2%. Recent comparison between the
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F ig u r e  4 . 1  : Plot of K-scan versus K-detailed.
This figure indicates that K^ -K^  is approximately 
equal to 0.25. The dispersion in the vertical direction 
shows that an uncertainty of the order + 0.3 mag should 
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CO streng th  of Frogel’s standards obtained w ith the CVF at the  AAT and 
Frogel’s values showed that:
COf =  0.79 COcvf
This transform ation was obtained for a set of 16 objects spanning a 0.20 
mag in Frogel’s values (0.04 <  CO f <  0.27) (see Appendix 1 to  this paper, 
section 4.10).
The H20  index given in this paper has not been calibrated  w ith any 
published H20  system, so direct comparison w ith o ther au th o rs’ results 
is not possible. It is, however, useful as a general trend  indicator of the 
behaviour of the strength  of the w ater band and is similar to  the narrow 
band system  of Frogel et al. (1978). The measured band strengths are 
listed in Table 4.3 (at the end of the chapter) along w ith the  broadband 
m agnitudes and colours (Column 1 gives the source num ber, Column 2 
gives the source name, Columns 3, 4, 5, 6, 7 and 8 give the m easured J , H, 
K m agnitudes and the J-H , H -K  and J -K  colours, and ( J — K)o assuming 
E (J-K ) ~  0.27, is given in Column 10 and Column 11 gives the  observed 
values of the COcvf x 0.79 =  COf and H 20  indices).
4 .3 .4  C orrection  o f S can  C o u n ts
As we have mentioned before, the high surface density of faint m agnitude 
stars in the BW region increases the probability of finding more than  one 
s tar per beam  in the observing aperture as well as in the reference beam. 
This effect will alter the number of sources detected in an unspecified ran­
dom m anner. We decided to com pute the correction factors for these effects 
empirically, by means of a com puter sim ulation of our observing procedure 
both  DC and chopping. A com puter program m e was w ritten  to  reproduce 
the observing process as closely as possible.
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A linear Cumulative Counts Function (CCF) (log N vs. MAG), with 
the slope appropriate to the disk, and normalised roughly to the observed 
value for the brightest magnitude (K=-f7.0 chopping and K=+11.0 DC), 
at which value the crowding effects are unimportant, was provided to the 
computer. Using this CCF the programme generated a field of stars with 
the magnitudes in the range from K=0 to three magnitudes fainter than 
the observing limit (K=+15.0 chopping, K=+17.0 DC), then the computer 
proceeded to scan this field. Beam size, noise, and instrumental time con­
stant effects were also introduced.
The computer produced a series of plots which were similar to the 
chart recorder plots we obtained for the real observations. The computer- 
‘observations’ charts were measured in exactly the same way as the real- 
observations charts had been measured, an by comparison with the input 
data, a set of correction factors was derived.
This empirical analysis showed that as fainter magnitudes were ap­
proached an overcounting of sources was produced by the crowding of 
fainter sources in the beam area, and by the noise seen on the charts. 
The mean correction factors found were as follows:
Corrected^ f x (Observed) 
f =  0.79±0.02 (1.9m 8.0 <K < 10.5) 
f =  2.89-0.17K (± 0.06) (AAT 9.5 <K < 11.5) 
f =  0.79±0.02 (AAT 12.0 <K < 13.5)
In Table 4.4 the corrected number of sources per square degree down to 
a given K magnitude, and its logarithm are shown. The values in the range 
9.5 < K < 10.5 have been rebinned to account for the mean difference 
between Kfl and K<* (see 4.3.2).
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4 .4  O b se r v e d  In fr a red  C u m u la t iv e  C o u n ts  
F u n c tio n
In this paper we call the relation between the logarithm of the cumulative 
number of sources per square degree brighter than a given K magnitude 
versus K magnitude the Cumulative Counts Function (CCF).
On Figure 4.2a a plot of the observed CCF for BW is given. The 
filled circles represent the sources for which complete JHK photometry was 
made (see above); the vertical error bars show the statistical errors of the 
sample (<y/n) while the horizontal error bars give the 2a error attached to 
the scan magnitude (±0.3). The errors introduced by the estimate of the 
confusion corrections are unimportant and typically smaller than the size 
of the symbols on the figure.
The triangles represent the sources counted from the 1.9 m telescope 
scan. The counts have been shifted by 0.25 mag towards brighter magni­
tudes so that these points correspond to the detailed magnitudes for these 
sources. The squares show the counts obtained from the deep A AT scan of 
the 2' x 2' subsection of the original BW area. Figure 4.2a thus represents 
the total Cumulative Counts Function for BW down to K «  +13.5.
The stellar population observed in BW is predicted to be a mixture 
of disk and bulge stars. We do not know a priori which stars and what 
percentage of the total belongs to each component. In order to remove the 
disk contribution towards BW, we use the exponential disk model for source 
counts given in Jones et al. (1981) which describes the overall distribution 
of disk stars well (see Chapters 2 and 3). To calibrate their model accurately 
in the direction of BW, we obtained two further scans with the K (2.2 /xm) 
filter in the directions /=20, 6=-5 (20,-5) and /=10, 6=-5, (10,-5). Both 
these regions were observed using the MSO IR-photometer attached to the
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F ig u r e  4.2a • Observed Cumulative Counts Function for BW.
Full dots: Detailed JHK photometry.
Triangles: 1.9 m telescope scan.
Squares : AAT scan.
Solid line: Exponential disk theoretical prediction
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Figure 4 2b: Derived Cumulative Counts Function for the galactic 
Buige.
Open dots: CCF for the Bulge. These points should 
have the same vertical uncertainties as 
the observed points in Figure 2a.










OBSERVED CCF FOR THE BW AREA
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A)  HAS BEEN S H I F T E D  FROM K ( SC A N )  TO K ( D E T A I L E D )  SEE 
TEXT FOR FULL EXPL ANAT I ON.
THE UPPER PART OF THE TABLE SHOWS THE RESULTS FOR D E T A I L E D  
PHOTOMETRY (K <= 9 . 0 )  AND PHOTOMETRY FROM THE 1 . 9M SCAN 
( 9 . 2  5 < K < 1 0 . 2 5 ) .  THE ARE SAMPLED FOR T H I S  S E C T I ON  IS /  201  
SQUARE MI NUTES OF ARC.
THE LOWER PART OF THE TABLE SHOWS THE RESULTS FROM THE AAT 
SCAN.  THE AREA SAMPLED FOR T H I S  SECTI ON IS / 4  SQUARE MI N  F 
ARC .
TABLE 4.5
DERIVED PARAMETERS OF THE EXPONENTIAL DISK
A(0)-0.08 MAG/KPC (FOR (L-10, B--5) AND (L-20, B--5)) 
A(0)-0.03 MAG/KPC (FOR BAADE’S WINDOW)
ALPHASTAR- 3.1 KPC (STELLAR RADIAL SCALE LENGTH) 
ALPHABS- 4.0 KPC (ABSORPTION RADIAL SCALE LENGTH)
H- 0.1 KPC (PERPENDICULAR SCALE LENGTH FOR ABSORPTION)
1.9 m  telescope, the former through an 18" aperture and the la tte r through 
a 12" aperture. The num ber of sources in these areas is sufficiently small 
so no corrections for overcrowding are necessary.
It is not possible to  assume th a t our calibration regions are absolutely 
free of bulge contam ination, however it is reasonable to  assume th a t the 
bulge contribution becomes less im portan t the further away we look from 
the galactic centre (M atsum oto et a/., 1983).
In the  following paragraphs we describe an iterative m ethod which, in 
conjunction w ith an r* law for the galactic bulge and the exponential disk 
model for the galactic plane, allowed us to find the param eters of the best 
fit for the disk com ponent of the calibration regions.
We have obtained a m ean effective radius (half the to ta l brightness is 
enclosed w ithin it) for the galactic bulge of 2.5 ±  0.6 kpc by normalising 
some of its previous determ inations to  Rq ~  8.7 kpc (D eterm inations taken 
from: Arp, 1965; de Vaucouleurs, 1977; de Vaucouleurs and B uta , 1978 and 
de Vaucouleurs and Pence, 1978).
The de Vaucouleurs r< law allows us to  estim ate the expected bulge 
contribution in BW  els well as in our two calibration regions. Simple ge­
ometric calculations indicate th a t for (20,-5), r=3.3  kpc and for (10,-5), 
r= 1 .7  kpc; bo th  calculations axe based on a value of 8.7 kpc for R0. The 
bulge contribution in BW is calculated to be 5 times larger th an  for (10,-5) 
and 17 times larger than  the contribution for (20,-5). These ratio-values 
can be com pared w ith the observed counts ratios which tu rned  out to be 
equal to  2.5 and 4.1 for the  first and second calibration regions respectively. 
The difference in value between the calculated bulge contribution and the 
observed counts may be a ttrib u ted  to the disk contribution, which, so far, 
has not been taken  into account.
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An iterative process was set in m otion by assuming th a t all the observed 
sources in BW  were bulge members. A com bination of this assum ption with 
the observed and calculated ratios m entioned in the previous paragraph 
produced a disk to bulge ratio  a t (20,-5) of 3.2/1 and a t (10,-5) of 1.0/1. 
These values imply th a t 24% of the sources at (20,-5) and 51% of the 
sources a t (10,-5) are true bulge members.
After subtracting from the to ta l num ber of sources a t (20,-5) the 24% 
estim ated to  be bulge com ponent, the exponential disk model, thus far not 
used, was fitted to the remaining counts. The best fit was then  used to 
predict w hat would the disk com ponent a t BW be in order to  make all 
these figures consistent. Once a BW disk value was known, a BW  bulge 
com ponent was simply derived by subtraction  from the to ta l num ber of 
observed sources. This new value was then  used to repeat our estim ates of 
disk to  bulge ratios in the calibration regions. The process was repeated 
a num ber of tim es until a convergence of the values of the disk to bulge 
ratios was apparent. This procedure indicates in the direction (20,-5), th a t 
approxim ately 8% of all the sources observed m ust be bulge sources if our 
assum ptions are to  be correct.
A small correction of 8% applied to  the  observed num ber of sources at 
(20,-5) renders this region totally  free of bulge contam ination and allows 
us to  use it as the exponential disk norm alisation for BW .
Of the several param eters used in the Jones et al. (1981) m odel for the 
exponential disk, those less accurately known are; the radial distance scale 
( a s) and the local absorption in the K band (ök)- Since the  exponential 
disk model assumes th a t the absorbing m atte r is also d istribu ted  in an 
exponential way, the param eter ‘a n ’ represents, on the average, the  mean 
behaviour of the absorbing m atte r along the line of sight. It is only in the
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sense th a t we do not know this behaviour th a t we state  th a t the param eter 
‘clk’ is not accurately known.
Because no reddening value for (20,-5) has been m easured, it was not 
possible to  adjust the local extinction value as it was done for BW (see 
below). We were then forced to  use the value ök^O.OS m ag/kpc (Hayakawa 
et al., 1977; Jones et al., 1981) (see Table 4.5 for param eter explanation). 
Once the reddening has been chosen the only param eter th a t we allowed 
to  vary was the radial scale length of the stars in the plane. The resulting 
best fit w ith a ,= 3 .1  kpc was a minor adjustm ent to the value a s=2.5 kpc 
used in Jones et al. (1981), and also used in Chapters 2 and 3 of th is thesis, 
causing no more than  a 0.1 shift in the logarithm  of the s ta r counts. The 
disk param eters which best fitted the observations are listed in Table 4.5.
On Figure 4.3 (top panel) the observed CCF for (20,-5) is shown, the 
solid line represents the theoretical disk prediction calculated w ith  the pa­
ram eters listed in Table 4.5. The lower panel shows the observed CCF for 
(10,-5), the solid like represents the model disk prediction. N ote th a t at 
(10,-5) the predicted number of stars is lower than  the observed one. This 
difference may be a ttribu ted  to the bulge com ponent. It may seem th a t 
only a small shift of the theoretical line would be necessary to  fit the ob­
served points, bu t we should bear in m ind th a t a set of param eters for the 
exponential disk has been obtained from the calibration region a t (20,-5) 
w ith the intention of general application and these param eters predict the 
theoretical line drawn in the figure.
At this point we shall determ ine the disk contribution in the  direction 
of BW . There is, however, a param eter which should be changed (aK) to 
account be tter for our detailed photom etric observations of sources in BW. 
In section 4.6 we will see th a t a mean reddening value of E ( J —K) ~  0.27 has
101
F ig u r e  4 . . Cumulative Counts Funct ions  of  c a l i b r a t i o n  reg ions .
Top panel :  CCF for  1=20,b=-5 
Bottom panel :  CCF f o r  1=10,b=-5 
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FIGURE 4 . 3
4 .4 .1  T h eo retica l sp ec tra l ty p e  and d ista n c e  d is tr ib u ­
tio n
The exponential disk model towards BW for stars brighter th an  K ~  +9.0 
gives the theoretical distance distribution shown in Figure 4.4. The pre­
dicted num ber of sources per square degree in half kpc bins is p lo tted  versus 
the distance from the Sun in kpc. The solid line represents the  distribution 
of all the spectral types. Notice the m axim a at 1.5 kpc and 9.0 kpc. The 
nearer peak is mainly due to  F, G, and K giants, the further one is produced 
by M giants. The dashed line represents the distance d istribution  of the F, 
G, and K giants alone, which peaks at a distance of ~  1.5 kpc and decreases 
thereafter until it becomes negligible a t ~  6 kpc. This apparen t distance 
distribution  for the F, G and K stars does not reflect the true  distribution 
of the  stars, bu t is an artefact of the limiting m agnitude (K = + 9 .0 ) used in 
this investigation. The limiting m agnitude was chosen so as to  produce the 
distance distribution for th a t section of the CCF in which disk contribution 
is roughly equal to  or larger than  the bulge contribution.
On the other hand the apparent distance distribution for late M stars 
does represent the true picture since at K «  +9.0 the model (and survey) 
is already galaxy bounded (for stars later th an  M3 III) in the  direction of 
BW.
In Figure 4.4 the dotted  line shows the distribution of the M giants. 
The contribution of these stars becomes significant a t a distance of ~  4 
kpc, then  their num ber increases steadily until it a tta ins a m axim um  at ~  
9 kpc and thereafter it decreases and becomes negligible by ~  14 kpc. It 
is im portan t to  notice th a t the theoretical distribution of the  M giants in 
the disk has a symmetric d istribution peaked at the galactic centre w ith an 
approxim ate radius of ~  3 kpc.
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would be useful and at the same time revealing to conduct velocity disper­
sion, spectroscopic and further photometric studies of stars in BW, to see 
whether there are significant statistical differences between the fainter and 
brighter stars. These differences, if present, could be attributed to possible 
diverse properties of disk and bulge stellar populations.
Further kinematical studies of stars towards the galactic centre, which 
are relevant to this suggestion, have been performed in the past. We shall 
address two recent studies, one by Feast et al. (1980) and the other by 
Mould (1983). Feast et al. (1980) have measured the velocities of 23 Mi­
ras located towards the galactic centre. The stars of their sample were 
chosen so that their mean period was 223 days; this choice restricts the 
sample to relatively old metal poor stars, which according to our study 
(see below) should be bulge members. The velocity dispersion they find is 
of the order 112 km/sec, this value is virtually the same as that obtained 
by Mould (1983) for a sample of BW M stars in the Blanco list (Blanco et 
al. 1984). Using the T  magnitude and the spectral class given in Blanco 
et al. (1984) for the stars that Mould (1983) studied, and the Johnson 
(1966) calibration, we were able to calculate approximate values for the ‘K’ 
magnitudes of the Mould sample. If we divide this sample in two groups 
and establish K=+10.0 as the point of separation; we calculate a mean 
radial velocity and velocity dispersion o f-32 ±  19 km/s and 77 ±  11 km/s 
for the brighter subsample and 2 ±  19 km/sec and 127 ±  11 km/s for the 
fainter subsample. These results indicate clearly a kinematical difference 
between BW faint and bright stellar populations.
This paper suggests two possible ways of segregating different stellar 
populations towards BW which may be important for future studies. One 
comes from the CCF which shows that at faint magnitudes the fraction of
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bulge stars is dominant, and the other is by means of the intensity of the 
CO-band (see section 4.7).
4.5 In terp reta tion  o f th e  B u lge  C ou n ts Func­
tio n
The derived CCF for the bulge component of BW is shown in Figure 4.2b. 
There are a number of points which can be noticed from this figure:
• The bulge component is not important at brighter K-magnitudes (K 
< +8.5). The ratio of bulge to disk component as a function of 
magnitude is given in Table 4.7.
• At fainter magnitudes (K > +9.5) the bulge component is dominant.
• The slope of the bulge CCF at magnitudes brighter than K ----hi 1.0
is steeper than that of the disk. This suggests that the number of 
high luminosity bulge stars is depleted with respect to the disk in 
accordance with ideas that the disk contains young high mass stars, 
but the bulge is old (Arp, 1965) and does not.
The lack of bright stars in the bulge could be interpreted as due to the 
extreme age of its stellar component, hence a comparison between the bulge 
CCF and the CCF’s of similarly aged objects, such as the globular clusters, 
could corroborate this interpretation and perhaps reveal some properties of 
the stellar population in the bulge. More information could also be obtained 
from comparison of the positions of the GB’s of globular clusters, on a 
K vs. J-K  diagram, with the positions of the bulge stars on such a diagram. 
On the basis of the CCF results quoted in section 4.4, we can establish that 
~  60 % of the stars in our photometric sample are disk members due to their
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relative bright K-magnitudes (K < +9.5). Photometry of fainter objects is 
in progress and will be reported in a later publication.
Figure 4.5 shows a plot of K0 b s  v s . (J—K)0 (in the CTIO system) for 
our photometric sample. The GB’s of the globular clusters M92 and 47 
Tue are also shown, as taken from the published IR photometry for these 
clusters (Cohen et al., 1978; Frogel et al., 1981).
Frogel (1981) and Frogel and Whitford (1982) have suggested that the 
stars in BW are metal rich and lie on the Asymptotic Giant Branch (AGB). 
Our Figure 4.5 supports their suggestion for there are large numbers of 
stars which lie above the 47 Tue GB tip and to redder (J-K) colours than 
the giants in 47 Tue. However, our CCF results indicate that for bright 
values of K, the stellar population in BW is dominated by disk stars which 
should have redder (J-K) colours on account of their higher metallicity 
values (see Persson and Frogel, 1980). If, as it is conjectured below, the 
true bulge members (fainter K) are more metal poor than the true disk 
members (bright K) in BW, then figure 4.5 should consist of a mixture of 
giant branches. At brighter K-magnitudes, the stars should be relatively 
more metal rich and therefore should lie to redder colours than 47 Tue’s GB; 
whereas at fainter K-magnitudes, the stars should be relatively more metal 
poor and lie towards bluer colours. For K-magnitudes fainter than ~  +9.5 
close to 70% of the total number of stars observed lie to bluer colours than 
47 Tuc’s GB. This result is by no means statistically significant, however it 
indicates a trend which was expected from other lines of reasoning (CCF, 
CO results). Taking the GB line of 47 Tue as a rough border-line between 
metal rich and metal poor stars for those objects with K < +8.7, for which 
our sample is complete; the number of stars on either side of the border-line 
is roughly the same. The interesting point here is the fact that our CCF
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indicates that down to K=+8.7, roughly 40% of the total number of star 
should be disk members. The agreement between the results obtained from 
these two different approaches suggests that the BW stars with (J—K ) o  
colours to the blue (lower metallicity) of the 47 Tue GB could, as a group, 
be associated with the BW’s true bulge population.
It has been suggested that a comparison between the bulge CCF and the 
CCF of globular clusters may prove useful in determining some properties 
of the bulge’s stellar population. No IR CCF has been published for any 
cluster, so we had to make use of the visual CCF’s which have been pub­
lished for the following globular clusters: 47 Tue (Chun, 1976; Hesser and 
Hartwick, 1977), M92 (Hartwick, 1970), M13 (Simoda and Kimura, 1968; 
Simoda and Tanikawa, 1972), M3 (Sandage, 1957) and for the open cluster 
M67 (van den Bergh, 1957) in conjuction with the IR photometry for these 
clusters (Cohen et al., 1978; Frogel et al., 1981) to produce their IR CCF’s. 
All these IR CCF’s look very similar among themselves (except for M67; 
we do not have enough information at bright K), and when compared with 
the predicted disk CCF they all have steeper slopes than the disk at bright 
K magnitudes. It is well known that the stars in globular clusters are dif­
ferent from those in the disk (low mass, low metallicity, old age), so the fact 
that the CCF of the bulge differs from that of the disk in the same way the 
CCF’s of globular clusters do, suggests that the bulge stellar population 
and that of the globular clusters might have some common characteristics 
(mass, metallicity, age).
4 .6  P h o to m etr ic  R esu lts
Broadband JHK photometry of 165 sources was obtained. This sample 
comprises all sources brighter than K=+8.7 (scan magnitude) together with
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a random sample of sources with K > +8.7.
The results of these photometric measurements are listed in Table 4.2. 
The magnitudes and colours are given on the AAO system after applying 
the following transformations:
H(AAO) =  H(MSO)
K(AAO) =  K(MSO)
(J-H)(AAO) =  1.07 (J-H) (MSO)
(see Jones and Hyland, 1982). Transformations between the AAO and 
CTIO systems are given in Elias et al. (1983).
The (J-H) (AAO) versus (H-K)(AAO) colour-colour diagram for the 
sources in BW is shown on Figure 4.6. The mean locus for K and M giants 
(Lee, 1970) as well as the reddening line (Jones and Hyland, 1980) are 
shown on this diagram.
Notice that the stars tend to lie in distinct groups:
• Some sources lie below the Lee intrinsic sequence by about 0.1 mag. 
These objects are believed to be foreground dwarf stars. Others are 
superposed, within the errors, on the intrinsic sequence and it is be­
lieved that they are unreddened foreground giant stars.
• The majority of the sources axe concentrated in a clump along the 
reddening line exhibiting a mean reddening of E(J-K) ~  0.27 with 
a spread around the mean equal to A(J-K) ~  0.37 (A(V-K)=2.18). 
Using the reddening ratios given by Lee (1970), this spread corre­
sponds to a spread A(B-V) ~  0.64l[J;o| which combined with R=3.3 
implies a spread in A v = 2.11.
Either the spread of sources along the reddening line in the (J-H) 
vs (H-K) diagram truly reflects the distribution of reddening or it
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denotes a spread in the intrinsic colours of the sources.
The former hypothesis would require an extrem e value for optical 
absorption a factor of 2 larger than  the m ean determ ined by van den 
Bergh (1971).
A model calculated run of the E (J-K ) w ith distance from the Sun is 
presented in the following table:













The theoretical reddening and spread around BW from  6 to  12 kpc 
(where the m ajority of sources lie) is equal to  E (J-K )= 0 .2 7 1 q;oi5 giv- 
ing a to ta l spread of A (J-K )= 0 .017 . Thus the observed spread in the 
J -K  colour is unlikely to  be explained as a reddening spread. If th a t 
were the case, it would of necessity require th a t w ithin our region of 
study, the  reddening be clumpy on an extremely small scale, since 
there is no apparent system atic change of reddening in this area.
Two further tests have been perform ed to  investigate the na tu re  of 
the colour spread. A sample of stars exhibiting almost no reddening 
has been taken from figure 4.6. W hen these stars are p lo tted  on the
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Figure 4.6 JHK diagram fo r  some of the sources found in the BW area. 
The arrow represents the Jones and Hyland (1980) 
reddening l ine .
The broken l in e  on the lower part o f  the graph i l l u s t r a te ;  
the Lee (1970) giant i n t r i n s i c  sequence.
The errors in these measurements are ty p ic a l l y  smaller 
than the size of the symbols in th is  f igure .
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FIGURE 4 . 7
K obs  vs . ( J -K ) o diagram (Fig 4.5), they do not take any preferential 
arrangement. In fact, they appear scattered all over the area covered 
by the full photometric sample, showing a A(J-K) ~  0.37. A sample 
of stars located at the top boundary on figure 4.6, has also been 
plotted on figure 4.5. While these stars tend to lie closer to the 47 Tue 
GB, they also, however, show a scatter with a mean A(J-K) ~  0.38. 
These facts suggest that some intrinsic characteristic of the stars in 
this sample should be considered responsible for the spread mentioned 
above. Considering our earlier discussion of CCF’s as showing BW 
to be occupied by both disk and bulge stars with possible metallicity 
differences, we suggest that the spread is due to effects of metallicity.
If we assume a distance of 8.75 kpc to BW and a total K-absorption 
of 0.24 mag, the top of the BW photometric sample sequence
(K ---- 8.45) has an absolute K-magnitude equal to M# ~  -8.45
which, after application of an average BCk  ~  3 (see Frogel, 1981) 
corresponds to an Mß0j ~  -5.45. This bolometric magnitude is 
equivalent to a luminosity of more than ten thousand times solar 
(log ~  4.08, see Frogel, Persson and Cohen, 1981). The effec­
tive temperature of the stars at the top of this sequence, from their 
(J-K)o colour, is equal to Te/ /  ~  3500 K (see McGregor, 1981). The 
bolometric magnitude at the top of the BW sequence, indicates that 
we are dealing with Asymptotic Giant Branch (AGB) stars. Aaron- 
son (1984) indicates that AGB stars of this brightness have ages ~  2 
x 109 years.
• A number of sources lie a considerable distance to the right of the 
reddening line. Most of these sources were later observed spectro­
scopically. Strong H2O absorption bands were found for most of these
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stars and it is believed that they are long period variables (Miras) (see 
Hyland, 1974).
Figure 4.7 shows the distribution, with respect to (J-K)obs, of the 
sources in our photometric sample with K brighter than K=+8.7. By 
K=+8.0 we are galaxy bounded for giant stars with spectral types later 
than M3, hence this distribution is for a complete sample of M3 or later 
stars in the BW region. It is clear from this diagram that there is a maxi­
mum in the distribution at a value (J—K)obs ~  1.60. Under our assump­
tion, that these stars belong to luminosity class III, this means that, after 
dereddening by a mean E(J-K)=0.27 , most of them fall within spectral 
types M5-M6. Blanco et al. (1978) indicate a large number of M giants 
present in BW with spectral types later than M6.
4.7 Spectroscopic Results
In Table 4.3 the values of the observed (not dereddened) COp and H2 O 
indices are shown for 67 sources in the BW area. Sources 1-30 and 38-58 
belong to the photometric subsample of our BW IR-scan. Sources 31-37 
belong to an IR-scan of another low obscuration region in the direction 
1~ 0.0, b ~  -4.5 (Ruelas-Mayorga, unpublished) and sources 59-68 belong 
to a sample of Mira variables in these areas (see Wood and Bessell, 1983).
The CO index is given in the CTIO system (Frogel et al., 1978); the 
system for the H2 O index has not been calibrated with any published water 
index system, hence direct comparison with other authors is not possible.
The CO and H20  indices have been obtained from Circular Variable Fil­
ter (CVF) spectra in the range 1.96 < A < 2.40 fin1 , by using the algorithm 
given in McGregor and Hyland (1981). This algorithm aims to reproduce 
the narrow band photometric CO and H2 O indices from the spectroscopic
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observations.
Both the CO and H20  indices may be dereddened by assuming that the 
absorption varies with the -2.5th power of the wavelength, i.e.,
Ax oc A-2,5
see (Jones and Hyland, 1980).
Since we are trying to reproduce the photometric indices, we have to 
use in the expression given above, the effective wavelength of the narrow 
band filters i.e. 2.1 /im for H20  and 2.3 /zm for CO. Corresponding excesses 
due to reddening are calculated as follows:
E[CO] =  +0.15 E(H-K)
E[H20] =  -0.12 E(H-K)
4.7.1 CO index
As mentioned previously, the stellar population expected in the direction of 
BW is a mixture of disk and bulge stars. Unfortunately without kinematic 
data it is not possible to establish whether a particular object is a true disk 
or bulge member.
We are primarily interested in studying non-variable giants at the dis­
tance of the galactic bulge; so we will disregard foreground objects and 
known Mira variables. We thus restrict ourselves to the region with 
0.8 < J-K  < 1.2 and 0.2 < H-K < 0.7. The objects which have been re­
jected are the already known Mira variables from Wood and Bessell (1983) 
(60-68), three obvious Miras (high H20) in our sample (11, 14 and 25) 
and eight apparent foreground objects (18, 30, 32, 39, 48, 49, 51 and 52), 
chosen on the basis of their position on or near the Lee’s (1970) intrinsic 
giant sequence. Our sample is thus reduced from 67 to 47 objects.
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When the observed CO data are plotted against the observed (J-K) 
colour, we obtain Figure 4.9. The points on this figure while generally oc­
cupying a band roughly parallel to the intrinsic class III sequence of nearby 
stars show a large spread which cannot be explained by the observational 
uncertainties alone. Note also how much larger this spread is when com­
pared to that seen in other stellar groups (see fig. 3.49). We can think of 
a number of ways to explain this spread; namely:
• A large AE(J-K) ~  0.6 spread in the reddening values of the sources 
under consideration. As discussed in 4.6, such a large reddening 
spread is not an attractive proposition.
• A spread in the intrinsic values of the J-K  colours of the stars of 
the order A (J-K) =  ~  0.40 at a given CO value, would, on its own, 
explain the observational spread; however, spreads of this magnitude 
are not often seen on globular clusters Giant Branches. Using Persson 
and Frogel (1980) ratios, we can convert this spread in colour (A(J-K) 
~  0.4, equivalent to A T e ~  900K from McGregor, 1981) to a spread 
in the V-K colour of the order A(V-K) ~  2.35 (equivalent to AT^ ~ 
1400K from Cohen et a/., 1978). This value is more than a factor of 
two larger than that found for the giants in w-Cen (see Persson and 
Frogel, 1980), which is considered to be a pretty dramatic case. We 
therefore prefer not to explain the observed spread in terms of a J-K  
spread but rather, following Persson et al. (1981), as a spread in the 
CO values.
• A spread in the intrinsic values of the CO index of the stars (probably 
due to metallicity effects McGregor and Hyland, (1981) of the order 
A CO ~  0.1 would be sufficient to account for the observed spread.
114
This value is similar to that reported for the giant stars in u;-Cen 
(Persson et al., 1980).
• A combination of both a spread in (J-K )0 and CO, els might be ex­
pected from a sample containing a spread in metallicity.
We have found that the mean spectral type of the stars in BW is M5-M6 
III. The stellar population in BW is mostly old (Arp, 1965), therefore the 
masses of its stars probably lie in the range 1-3 M0 . Allen (1970) gives for 
stars with these characteristics a value for log g ~  1.5. The 1-3 M0 mass 
range produces a maximum A (log g) ~  0.5, which renders the mass vari­
ation unable to produce any significant CO variations (ACOmax ~  0.01) 
(see McGregor, 1981). If we assume log g ~  1.5 for our M5-M6 III stars 
in BW, the McGregor (1981) theoretical models indicate that a metallicity 
range from [A/H]=0.0 (solar) to [A/H] ~  -1.5 (0.03 x solar) accounts well 
for the position of most of the BW sources on Figure 4.9. To account for 
the position of all the sources in our diagram, we would need to increase 
the upper metallicity limit to [A/H]=0.5.
An alternative physical process which could account for the CO spread is 
that of microturbulence. From the models of McGregor (1981) we find that 
at a fixed metallicity and surface gravity, a variation in the microturbulence 
velocity in the stellar atmosphere of the order ~  1.5 km/s accounts perfectly 
for a CO-spread of the order ~  0.1.
A careful consideration of the points mentioned in previous paragraphs 
has made us favour the explanation in terms of metallicity affecting the 
CO and J-K  characteristics of the sources. The stars in our spectroscopic 
sample show a spread in CO of the order 0.1 mag. Figures 4.8 and 4.9 
show the JHK diagram and the CO diagram for all objects in this sample. 
It is clear from their positions with respect to the intrinsic sequences, that
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m any have been displaced considerable by a com bination of reddening and 
the  effects of the CO-spread m entioned above. It is also evident th a t the 
m ajority  of sources lie in bo th  JHK and CO vs. J -K  diagram s either on the 
giant branch of w-Cen (reddened appropriately) or on a m odest extrapolation 
of this GB to redder colours and stronger CO.
A nother possible approach to the question of intrinsic CO and JHK may 
be pursued as follows: (l) Let us assume th a t the  stars we observe in BW 
are similar to  the local neighbourhood giants reddened properly, (2) obtain 
the  necessary J -K  displacement in Figures 4.8 and 4.9 to  bring each star to 
coincide w ith the intrinsic giant (III) sequence in each diagram  (A (J — K )jhk, 
A (J  — K)co)> (3) plot A (J — K )jhk versus A (J — K )co)- Figure 4.10 is such 
a plot.
If all the BW sources are similar to  solar type stars in their m etal 
abundance characteristics (as claimed by Frogel and W hitford, 19821 and 
W hitford and Rich, 19832), one would expect them  to  form  a single line in the 
A (J — K )jhk vs. A (J — K)co plane, concentrating around A (J  — K) =  0.27. 
Any spread larger th an  the expected errors indicates the existence of intrinsic 
differences in the JH K  colours and CO indices of these sources compared with 
solar neighbourhood giants. It is clear from diagram  4.10 th a t the m ajority 
of stars differ in these respects from solar neighbourhood stars.
• A few points lie, w ithin the observational errors, on the 45° line. 
We suggest th a t these objects are probably disk-like giants w ith solar 
abundances along the line of sight to  BW (2, 4, 5, 7, 12, 23, 24, 50, 53, 
3, 15, 21, 42).
1 Frogel, J.A. and Whitford, A.E., 1982, Ap. J. Lett., 259, L7.
2Whitford, A.E. and Rich, R.M., 1983, Ap. J., 274, 723.
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• At a given (J-K) there is a large scatter of points on this diagram which 
cannont be explained by the observational uncertainties alone. We 
expect this scatter to be produced by actual differences of the intrinsic 
values of CO between giants in our sample and the solar neighbourhood 
giants. There is a large number of stars with A(J — K)co spreading 
significantly above the 45°line; this effect can be explained by a 
weakening of the CO band.
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This explanation seems to be the most likely one since comparisons of 
the IR-photometry of several globular clusters (M92, M3, M13, 47 Tue 
and cj-Cen) (Cohen tt  al., 1978; Persson et al., 1980 and Frogel et al., 
1981) with our photometric and spectroscopic measurements of the stars 
discussed here, indicate that the JHK and CO diagrams for these BW stars 
are similar to those for the stars in the globular clusters cited above, hence 
suggesting a similarity between the BW and the cluster stars.
We therefore propose that these BW sources, like the globular cluster 
stars, have weaker CO-band strengths for their temperature (determ ined 
from J-K ). Their CO index is smaller than normal by ~  0.04 mag at a 
given J-K  colour possibly due to lower metallicity (Pilachowsky, 1978). A 
large spread in CO of order ~  0.08 at a given colour is also present. This 
spread is reminiscent of the large spread in CO observed in w-Cen (Persson 
et a/., 1980).
A few stars lie significantly below the 45° line on the A(J-K)co vs. 
A(J-K)jhk diagram. Similar arguments as those used above make us favour 
the idea of an anomalous CO-behaviour. These sources are interpreted as 
having stronger than ‘normal’ CO bands, and, as discussed above, may be 
produced by a ~  1.5 km/s range in the atmosphere’s microturbulence ve­
locity, or may give an indication of a metallicity range of the order ~  2 dex 
(-1.5 < [A/H] < +0.5). It is interesting to speculate whether these partic­
ular stars are related to the young supermetal rich group of Miras discussed 
by Wood and Bessell (1983).
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F i g u r e  4.8 : JHK diagram for  those sources  fo r  which CVF spect roscopy 
has been obta ined.
The arrow r ep resen t s  the reddening d i r e c t i o n .
The region between the dashed l i n e s  is  occupied by the 
g i an t  branch of  the g l obu l a r  c l u s t e r  47 Tue when reddened 
a p p r o p r i a t e l y .
The region ins ide  the curved l i n e  i s  occupied by the 
g i an t  branch of  the g l obu la r  c l u s t e r  w-Cen when reddened 
a pp r op r i a t e l y .
The Lee (1970) i n t r i n s i c  sequences for  s upe r g i an t s  and 
g i an t s  are a l so  shown.




FIGURE 4 . 8
F ig u r e  4 . 9  : Plot of the CO(Obs) index in the Frogel system versus 
the (J-K)(0bs) colour.
The arrow represents the reddening d i rec t ion .
The region between the dashed l ines is occupied by the 
giant branch of  the globular c lus te r  47 Tue when redden 
appropr ia te ly .
The region between the continuous curved l ines is occup 
by the giant branch of the globular c lus te r  w-Cen when 
reddened appropr ia tely.
I n t r i n s i c  sequences fo r  supergiant and giant  stars are 
also shown.
FIGURE 4 . 9
F ig u r e  4 .1 0  : Plot of A( J-K) (CO) versus the A ( J-K)(JHK).
The stars in the upper part of the figure are CO-weak, 
those in between the two outer straight lines are 
CO-normal. The stars in the lower section are CO-strong 







4.7.2 M ira Variables
The position on the JHK diagram of stars 26, 29, 35, 36 and 37 at very red 
H-K colours and the strength of their H20  band suggest that these objects 
are Mira variables.
4.7.3 S tatistica l C onsiderations
In our previous discussion we have concluded that the spread of CO and J-K  
values of the BW sources is due to a spread in the metallicity characteristics 
of the stars from metal rich to metal poor. There were only a few stars 
showing [A/H] greater than solar (~ 15% of sample), while some 30% had 
close to solar characteristics. The largest fraction of stars (~45%) were CO 
weak stars. On average their CO index was lower by ~  0.04 mag for their 
colour, and exhibited a spread in CO at a fixed value of J-K  of ~  0.08 mag. 
This corresponds to a range in metal abundance from just below solar to 
close to that of M92. Some 5 stars were found to be Mira variables.
If we allocate the solar and strong CO stars to the disk population, 
the CO weak stars to the bulge, and share the Miras evenly, we obtain a 
disk/bulge ratio of 1/1, in excellent agreement with the decomposition of 
the observed CCF into bulge and disk components performed earlier in this 
chapter.
On the basis of the CO and colour characteristics being similar to those 
of stars in cj-Cen, and the fact that the IR CCF is also similar to those 
of several globular clusters, we have suggested that, as a group the CO 
weak stars are probably true bulge members, and should possess bulge like 
kinematics.
To summarise, our spectroscopic study has shown that the non-variable 
giant stars in BW show a wide variation in CO strength ranging from
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strong to weak CO. Statistical considerations (CCF) and expectations from 
the bulge CCF study (similarity to globular clusters) lead to the following 
results which, we suggest, describe the IR stellar population in BW:
• The true bulge members are on average CO-weak (possibly metal 
weak) stars.
• The disk members have CO values that extend from CO-normal to 
CO-strong.
4.7.4 H 20  Index
For late giant stars, the presence of strong H20  can be taken as evidence 
for their being long period variable stars (see Hyland, 1974). Only three 
objects with (J-K)o < 1.4 have indices greater than 0.10. However, all 
objects with (J-K )0 > 1 . 4  show strong H20  (> 0.10). Based on these 
indices, plus the mild IR excess observed for these sources, we identify 
them els oxygen rich Miras.
4.8 S u m m ary
• An IR-scan of a 201 square arcmin area of BW was obtained down to 
K=+11.0. The stellar distribution was separated into possible disk 
plus bulge components with the aid of a theoretical exponential disk 
simulation programme.
• The difference in slope at bright magnitudes K < +9.0 between the 
CCF of the bulge and the disk implies the presence of two radically 
different stellar populations within a radius of ±3 kpc from the galac­
tic centre. We suggest that one population is formed by younger, more 
metal rich stars (Population I-like) which are occupants of the disk,
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whilst the other consists of older, metal deficient stars (Population 
II-like).
• The mean slope of the bulge’s CCF is steeper than that of the disk 
in the range K < +11.0. The slope of the bulge CCF in this range 
is similar to the slope of the CCF’s of a number of globular clusters 
(47 Tue, M92, M3, M13). This fact suggests that the characteristics 
of the bulge component of the stellar population (mass, metallicity 
and age) might be similar to those in globular clusters. The results of 
earlier studies (Arp, 1965; van den Bergh, 1971, van den Bergh and 
Herbst, 1974; Frogel, 1981 and Catchpole, 1982), indicate a similarity 
between the bulge BW and the 47 Tue stellar populations.
• If we assume that the disk extend in its exponential form all through 
to the galactic centre, the disk contribution to the CCF is dominated 
by giants, and the disk M-giants are distributed around the galactic 
centre with a mean radius of 3 kpc.
• A deeper IR-scan of a 2' x 2' subsection of the original BW area was 
obtained down to K=+13.5. The CCF for the bulge in this range has a 
shallower slope than at brighter magnitudes; the crowding of the field 
at such faint magnitudes makes the counts seem fewer. This effect 
would result in a less steep CCF. Correction factors for undercounting 
were applied but they did not consider shadowing effects (several stars 
lying on the same line of sight).
• Detailed JHK photometry was made for all sources in the range 
K < +8.7, plus a random sample of objects in the range K > +8.7. 
The JHK diagram revealed essentially three groups of stars:
— Foreground unreddened objects.
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— Moderately reddened objects, located in the region occupied by 
the bulge.
— Objects with mild IR excesses; i.e. Mira variables.
• Significant spread in the JHK diagram, which is unlikely to be caused 
by spread in reddening, is present. We suggest that it is caused by 
an intrinsic spread in the colours of sources.
• The majority of the photometric sample, dereddened by E(J-K) ~  0.27, 
lies above the GB tips of M92, w-Cen and 47 Tue in the Ko vs. (J- 
K)0 diagram. If the GB lines were extrapolated to redder colours a 
substantial fraction of the BW stars would lie in between them. A 
few stars lie toward redder values of (J-K)o indicating possible higher 
metal content.
• CVF spectroscopy in the K-band for a subsample of the photometric 
sample was made. The presence of several Miras was confirmed by 
the strength of their H2O band. Due to the large spread in CO band 
strengths, we have suggested that the strength of the CO-band sep­
arates the bulge stars from the disk ones. Under this suggestion the 
disk stars exhibit normal or strong CO whereas bulge stars have weak 
CO indices. Further studies of stellar samples in the clear windows 
towards the galactic centre should prove useful in establishing the va­
lidity of our suggestion. It would be interesting to see whether there 
is any preferential position in the galactic disk for CO-normal and 
CO-strong stars. If this is the case a CO gradient might be present 
in the galactic disk. If the CO strength is correlated with the metal- 
licity of giant stars, as suggested by Pilachowsky (1978), then the 
CO-weakness which has been found for the bulge stars lends support
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to our suggesting lower metallicity for the true bulge component.
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4 .10  A p p en d ix
Infrared spectra in the K band (~ 1.9-2.5 fim) can be used to detect the 
presence of two absorption bands; the CO band, longward of 2.3 /xm, and 
the H20  band shortward of 2.1 /xm.
The Circular Variable Filter (CVF) attached to the A AT Infrared Pho­
tometer Spectrometer (IRPS) has been used to obtain IR spectra in the K 
band of a number of stars which are used as standards in the CTIO system 
(Frogel et al., 1978; Elias et a/., 1981). Their CO indices have been worked 
out following the algorithm given in McGregor and Hyland (1981) and have 
been compared with the values of (Frogel et al., 1978) so a transformation 
between their system and ours could be obtained.
The objects were chosen so they would span a range of ~  0.20 mag in 
COF values (0.04 < COj? < 0.27); in Table AP4.1 the name of the object 
is given in column 1, column 2 gives the value of COcvf, column 3 gives
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F i g u r e  4 . 1 1 : Transformation curve between the CO^ yp index (AAT- 
spectroscopic) and the COp index (CTI-photometric).
FIGURE 4 . 1 1
the value of COf and column 4 gives the observation date.
The observational uncertainty for the CVF indices was never larger than 
2% (0.02 mag) and that of the Frogel indices is estimated to be < 0.01 
Frogel et al., 1978). Some of these stars are well known variables (BK 
Vir and SW Vir); hence it is expected that their CO index will oscillate 
by a few hundredths of a magnitude around a mean value as a function 
of time. These variable stars are not significant in the determination of 
the transformation between our system and that of Frogel’s, as it could be 
easily checked by removing them from the fit calculations. We decided to 
include them because they increase the statistical significance of our results, 
and extend the range of validity of our transformation from COp ~  0.20 to 
COf ~  0.27.
Figure 4.11 shows a plot of COcvf v s . COf , the solid line represents the 
best fit to the points. The fit has been obtained by a least-squares method 
and it has been forced to go through the origin since it is assumed that A0 
stars have a CO index equal to zero in both systems.
The transformation which has been obtained is as follows:
COf =  0.79COcvf
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TABLE AP4.1
Objects, CO values and dates of observations used in 
deriving the transform ation between COF and CO cvf
Object CO CVF COF D ate
47T(Lee 3501) 0.16 0.12 23/24-Aug-1980
47T(Lee 8517) 0.22 0.15 23/24-Aug-1980
BS 3027 0.23 0.20 23/24-Feb-1981
HR 1698 0.10 0.095 23/24-Feb-1981
BS 4902 0.26 0.20 6/7-Aug-1982
BK Vir 0.38 0.25 6/7-Aug-1982
BS 4910 0.27 0.21 6/7-Aug-1982
SW Vir 0.34 0.27 6/7-Aug-1982
BS 6228 0.21° 0.165 6 /7 -Aug-1982
BS 6136 0.18 0.145 6 /7 -Aug-1982
BS 8551 0.09 0.07 6 /7 -Aug-1982
BS 3027 0.29 0.20 28/29-Sep-1982
BS 6136 0.18 0.145 28/29-Sep-1982
BS 6228 0.19 0.165 28/29-Sep-1982
B D +2 2957 0.23 0.182 28/29-Sep-1982
B D +3 2954 0.26 0.19 28/29-Sep-1982
BS 8551 0.10 0.07 30-Sept/l-O ct-1982
a Average of two observations taken on the same night
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TABLE 4 . 1
SOURCES FOUND IN THE 2 . 2  MI CRON SCAN OF B A A D E ’ S WINDOW
L OCAT I ON R A ( 19 5 0 ) ( A ) DEC(  1 9 5 0 ) ( A )  K - MA GN I T U D E
H M S D M S
1 / 1 1 8 1 0 . 9 - 2 9 50 2 6 . 4 9 . 1 5
1 / 2 18 1 3 . 8 - 2 9 50 2 6 . 4 1 0 . 2 5
1 / 3 18 1 1 2 . 7 - 2 9 50 2 6 . 4 1 1 . 0 4
1 / 4 18 1 1 6 . 3 - 2 9 50 2 6 . 4 9 . 84
1 / 5 18 1 2 1 . 6 - 2 9 50 2 6 . 4 1 0 . 8 7
1 / 5 1 8 1 2 5 . 1 - 2 9 50 2 6 . 4 1 0 . 5 0
1 / 7 18 1 2 3 . 4 - 2 9 50 2 6 . 4 SATURATED
1 / 8 18 1 4 0 . 0 - 2 9 50 2 6 . 4 1 0 . 9 7
1 / 9 18 1 5 3 . 3 - 2 9 50 2 6 . 4 1 0 . 9 7
1 / 1 0 18 2 4 . 2 - 2 9 50 2 6 . 4 1 0 . 2 8
1 / 1 1 18 2 7 . 8 - 2 9 50 2 6 . 4 1 0 . 3 2
1 / 1 2 18 2 3 8 . 0 - 2 9 50 2 6 . 4 SATURATED
1 / 1 3 18 2 4 9 . 2 - 2 9 50 2 6 . 4 1 0 . 2 8
1 / 1 4 18 3 2 . 3 - 2 9 50 2 6 . 4 1 1 . 0 4
1 / 1 5 18 3 9 . 4 - 2 9 50 2 6 . 4 i o : 10
1 / 1 6 18 3 1 4 . 1 - 2 9 50 2 6 . 4 9 . 9 9
1 / 1 7 18 3 1 5 . 9 - 2 9 50 2 6 . 4 8 . 8 9
1 / 1 8 18 3 2 3 . 6 - 29 50 2 6 . 4 1 1 . 0 0
1 / 1 9 18 3 3 6 . 6 - 2 9 50 2 6 . 4 9 . 8 4
1 / 2  0 1 8 4 2 . 1 - 2 9 50 2 6 . 4 1 0 . 3 0
1 / 2 1 18 4 3 1 . 7 - 2 9 50 2 6 . 4 SATURATED
1 / 2 2 18 4 4 0 . 6 - 2 9 50 2 6 . 4 1 0 . 2 8
1 / 2 3 18 4 5 7 . 5 - 2 9 50 2 6 . 4 SATURATED
1 / 2 4 18 5 1 . 6 - 2 9 50 2 6 . 4 SATURATED
1 / 2 5 1 8 5 2 3 . 5 - 2 9 50 2 6 . 4 SATURATED
2 / 1 18 0 2 7 . 4 - 2 9 50 3 2 . 4 SATURATED
2 / 2 18 0 3 5 . 7 - 2 9 50 3 2 . 4 1 0 . 4 0
2 / 3 18 2 9 . 6 - 2 9 50 3 2 . 4 SATURATED
2 / 4 18 2 2 0 . 2 - 2 9 50 3 2 . 4 1 0 . 6 0
2 / 5 18 2 3 2 . 7 - 2 9 50 3 2 . 4 8 . 8 8
2 / 6 18 2 4 8 . 4 - 2 9 50 3 2 . 4 9 . 7 0
2 / 7 18 2 5 4 . 6 - 2 9 50 3 2 . 4 SATURATED
2 / 8 1 8 5 2 2 . 0 - 2 9 50 32 . 4 1 0 . 7 5
3 / 1 18 0 2 9 . 5 - 2 9 50 3 8 . 4 8 . 9 8
3 / 2 18 0 5 0 . 8 - 2 9 50 3 8 . 4 SATURATED
3 / 3 1 8 0 5 6 . 1 - 2 9 5 0 3 8 . 4 9 . 8 1
3 / 4 1 8 0 5 9  . 1 - 2 9 5 0 3 8  . 4 S A T U R A T E D
3 / 5 1 8 1 3 2 . 9 - 2 9 5 0 3 8  . 4 S A T U R A T E D
3 / 6 1 8 1 5 5 . 4 - 2 9 5 0 3 8 . 4 1 0 . 6 7
3 / 7 1 8 1 5 8 . 3 - 2 9 5 0 3 8 . 4 9 . 8 3
3 / 8 1 8 2 0 . 7 - 2 9 5 0 3 8 . 4 1 0 . 0 4
3 / 9 1 8 3 4 8 . 5 - 2 9 5 0 3 8 . 4 1 0 . 7 5
3 / 1 0 1 8 3 5 5 . 3 - 2 9 5 0 3 8 . 4 9 . 5 2
4 / 1 18 0 2 8  . 9 - 2 9 5 0 4 4 . 4 9 . 8 3
4 / 2 1 8 1 2 4 . 6 - 2 9 5 0 4 4 . 4 9 . 5 5
4 / 3 18 1 4 1 . 1 - 2 9 5 0 4 4 . 4 1 1 . 0 4
4 / 4 1 8 1 4 3 . 8 - 2 9 5 0 4 4 . 4 8 . 8 2
4 / 5 18 1 5 6 . 5 - 2 9 5 0 4 4 . 4 9 . 2 2
4 / 6 1 8 2 3 . 6 - 2 9 5 0 4 4 . 4 1 1 . 0 4
4 / 7 1 8 2 6 . 6 - 2 9 5 0 4 4 . 4 9 . 9 7
4 / 8 1 8 2 3 3 . 8 - 2 9 5 0 4 4 . 4 9 . 2 2
4 / 9 1 8 2 4 1 . 0 - 2 9 5 0 4 4 . 4 9 . 0 7
4 / 1 0 1 8 2 4 6 . 9 - 2 9 5 0 4 4 . 4 1 0 . 8 7
4 / 1 1 1 8 3 1 9 . 4 - 2 9 5 0 4 4 . 4 S A T U R A T E D
4 / 1 2 1 8 3 5 2 . 0 - 2 9 5 0 4 4 . 4 9 . 1 1
4 / 1 3 18 4 1 9 . 3 - 2 9 5 0 4 4 . 4 1 1 . 0 4
4 / 1 4 1 8 4 2 5 . 5 - 2 9 5 0 4 4 . 4 8 . 8 5
4 / 1 5 18 4 3 5 . 3 - 2 9 5 0 4 4 . 4 9 . 7 1
4 / 1 6 1 8 4 4 1 . 8 - 2 9 5 0 4 4 . 4 S A T U R A T E D
5 / 1 1 8 0 5 7 . 3 - 2 9 5 0 5 0 . 4 9 . 6 3
5 / 2 1 8 1 3 0 . 5 - 2 9 5 0 5 0 . 4 1 0 . 9 0
5 / 3 1 8 1 4 3 . 2 - 2 9 5 0 5 0 . 4 S A T U R A T E D
5 / 4 1 8 2 7 . 8 - 2 9 5 0 5 0 . 4 1 0 . 8 1
5 / 5 18 2 1 3 . 1 - 2 9 5 0 5 0 . 4 1 0 . 6 7
5 / 6 1 8 2 1 5 . 8 - 2 9 5 0 5 0 . 4 1 0 . 2 7
5 / 7 1 8 2 2 8  . 5 - 2 9 5 0 5 0 . 4 9 . 1 7
5 / 8 1 8 2 3 1 . 5 - 2 9 5 0 5 0 . 4 S A T U R A T E D
5 / 9 1 8 3 1 3 . 5 - 2 9 5 0 5 0 . 4 1 0 . 8 1
5 / 1 0 1 8 4 1 . 5 - 2 9 5 0 5 0 . 4 S A T U R A T E D
5 / 1 1 1 8 4 1 2 . 2 - 2 9 5 0 5 0 . 4 9 . 1 9
5 / 1 2 1 8 4 4 4  . 1 - 2 9 5 0 5 0 . 4 1 0 . 5 5
5 / 1 3 1 8 4 4 7 . 4 - 2 9 5 0 5 0 . 4 1 0 . 2 0
5 / 1 4 1 8 5 1 . 3 - 2 9 5 0 5 0 . 4 1 0 . 7 2
6 / 1 18 0 3 0  . 1 - 2 9 5 0 5 6 . 4 1 0 . 6 0
6 / 2 1 8 0 5 5 . 5 - 2 9 5 0 5 6 . 4 9 . 5 5
6 / 3 1 8 1 3 7 . 6 - 2 9 5 0 5 6 . 4 9 . 9 7
6 / 4 1 8 1 51  . 5 - 2 9 5 0 5 6 . 4 1 0 . 4 6
6 / 5 1 8 2 1 0 . 5 - 2 9 5 0 5 6 . 4 1 0 . 8 4
6 / 6 1 8 2 4 5 . 7 - 2 9 5 0 5 6 . 4 S A T U R A T E D
6 / 7 1 8 3 1 7 . 1 - 2 9 5 0 5 6 . 4 1 0 . 7 0
6 / 8 18 3 22  . 4 - 2 9 50 5 6 . 4 9 . 5 8
6 / 9 18 3 3 0 . 7 - 29 50 5 6 . 4 9 . 1 5
6 / 1 0 18 3 37  . 8 - 2 9 50 5 6 . 4 1 0 . 9 3
6 / 1 1 1 8 4 0 . 3 - 2 9 5 0 5 6 . 4 9 . 5 0
6 / 1 2 18 4 1 4 . 2 - 2 9 5 0 5 6 . 4 S A T U R A T E D
6 / 1 3 1 8 4 4 6 . 2 - 2 9 5 0 5 6 . 4 9 . 52
6 / 1 4 1 8 4 5 0 . 6 - 2 9 50 5 6 . 4 9 . 6 3
6 / 1 5 1 8 4 5 4 . 5 - 2 9 50 5 6 . 4 S A T U R A T E D
6 / 1 6 1 8 5 4 . 9 - 2 9 5 0 5 6 . 4 9 . 6 7
7 / 1 18 0 2 8  . 3 - 2 9 51 2 . 4 1 0 . 2 8
7 / 2 18 0 4 2 . 2 - 2 9 51 2 . 4 1 0 . 5 3
7 / 3 1 8 1 1 . 5 - 2 9 51 2 . 4 8 . 94
7 / 4 1 8 1 1 3 . 9 - 2 9 51 2 . 4 9 . 5 7
7 / 5 18 1 22  . 8 - 2 9 51 2 . 4 1 0 . 7 0
7 / 6 18 1 3 2 . 9 - 2 9 51 2 . 4 S A T U R A T E D
7 / 7 18 2 7 . 5 - 2 9 51 2 . 4 1 0 . 8 1
7 / 8 18 3 5 . 2 - 2 9 51 2 . 4 1 0 . 7 5
7 / 9 18 3 1 8 . 3 - 2 9 51 2 . 4 1 0 . 4 4
7 / 1 0 1 8 3 4 1 . 4 - 2 9 51 2 . 4 9 . 3 7
7 / 1 1 18 3 4 3 . 7 - 2 9 51 2 . 4 1 0 . 9 0
7 / 1 2 1 8 4 2 . 4 - 2 9 51 2 . 4 S A T U R A T E D
7 / 1 3 18 4 9 . 8 - 2 9 51 2 . 4 S A T U R A T E D
7 / 1 4 1 8 4 2 9 . 3 - 2 9 51 2 . 4 1 0 . 5 3
7 / 1 5 18 4 3 5 . 8 - 2 9 51 2 . 4 1 1 . 0 4
7 / 1 6 18 4 3 8 . 2 - 2 9 51 2 . 4 S A T U R A T E D
7 / 1 7 18 4 4 0 . 0 - 2 9 51 2 . 4 1 0 . 0 4
7 / 1 8 1 8 4 5 1 . 8 - 2 9 51 2 . 4 1 0 . 4 8
7 / 1 9 1 8 5 0 . 4 - 2 9 51 2 . 4 8 . 93
7 / 2 0 18 5 1 9 . 1 - 2 9 51 2 . 4 1 0 . 0 4
8 / 1 18 0 31 . 3 - 2 9 51 8 . 4 S A T U R A T E D
8 / 2 18 0 5 6 . 1 - 2 9 51 8 . 4 9 . 5 0
8 / 3 1 8 0 5 7 . 3 - 2 9 51 8 . 4 1 0 . 0 9
8 / 4 1 8 1 5 . 9 - 2 9 51 8 . 4 9 . 97
8 / 5 1 8 1 1 5 . 7 - 2 9 51 8 . 4 9 . 1 7
8 / 6 18 1 3 1 . 1 - 2 9 51 8 . 4 S A T U R A T E D
8 / 7 18 1 3 5  . 8 - 2 9 51 8 . 4 S A T U R A T E D
8 / 8 1 8 2 3 0 . 3 - 2 9 51 8 . 4 9 . 3 0
8 / 9 18 5 3 . 4 - 2 9 51 8 . 4 1 1 . 0 4
9 / 1 1 8 0 2 5 . 6 - 2 9 51 1 4 . 4 S A T U R A T E D
9 / 2 18 0 3 6 . 0 - 2 9 51 1 4 . 4 1 1 . 0 0
9 / 3 18 0 4 4 . 3 - 2 9 51 1 4 . 4 9 . 7 3
9 / 4 18 0 54  . 4 - 2 9 51 1 4 . 4 S A T U R A T E D
9 / 5 18 1 1 . 5 - 2 9 51 1 4 . 4 9 . 6 2
9 / 6 1 8 1 1 0 . 9 - 2 9 51 1 4 . 4 1 1 . 0 4
9 / 7 18 1 1 6 . 9 - 2 9 51 1 4 . 4 8 . 8 9
9 / 8 1 8 2 0 . 7 - 2 9 51 1 4 . 4 8 . 7 7
9 / 9 1 8 2 1 2 . 5 - 2 9 51 1 4 . 4 9 . 7 1
9 / 1 0 1 8 2 2 8 . 5 - 2 9 51 1 4 . 4 S AT URAT E D
9 / 1  1 1 8 2 3 2  . 7 - 2 9 51 1 4 . 4 1 0 . 4 4
9 / 1 2 18 2 4 3 . 6 - 2 9 51 1 4 . 4 1 0 . 0 3
9 / 1 3 1 8 3 1 4 . 4 - 2 9 51 1 4 . 4 9 . 6 2
9 / 1 4 1 8 3 4 0 . 2 - 2 9 51 1 4 . 4 S AT URAT E D
9 / 1 5 1 8 3 5 1 . 4 - 2 9 51 1 4 . 4 1 0 . 9 7
9 / 1 6 18 4 4 . 5 - 2 9 51 1 4 . 4 1 0 . 9 7
1 0 / 1 18 0 2 4 . 6 - 2 9 51 2 0 . 4 S AT URAT E D
1 0 / 2 1 8 0 3 8 . 4 - 2 9 51 2 0 . 4 1 0 . 6 0
1 0 / 3 1 8 0 4 7 . 8 - 2 9 51 2 0 . 4 9 . 2 1
1 0 / 4 18 0 4 8 . 7 - 2 9 51 2 0 . 4 9 . 8 2
1 0 / 5 1 8 0 51  . 1 - 2 9 51 2 0 . 4 S AT UR AT E D
1 0 / 6 18 1 2 . 9 - 2 9 51 2 0 . 4 1 0 . 0 0
1 0 / 7 1 8 1 2 9 . 3 - 2 9 51 2 0 . 4 9 . 1 9
1 0 / 8 18 2 2 4 . 4 - 2 9 51 2 0 . 4 9 . 8 2
1 0 / 9 1 8 2 2 8 . 5 - 2 9 51 2 0 . 4 1 0 . 2 7
1 0 / 1 0 18 3 2 8 . 9 - 2 9 51 2 0 . 4 9 . 4 3
1 0 / 1 1 1 8 3 3 1 . 9 - 2 9 51 2 0 . 4 1 1 . 0 4
1 0 / 1 2 1 8 3 4 7 . 0 - 2 9 51 2 0 . 4 S AT UR AT E D
1 0 / 1 3 1 8 4 1 5 . 7 - 2 9 51 2 0 . 4 9 . 8 4
1 0 / 1 4 18 4 1 6 . 9 - 2 9 51 2 0 . 4 S AT UR AT E D
1 0 / 1 5 18 4 2 4 . 6 - 2 9 51 2 0 . 4 1 0 . 7 0
1 0 / 1 6 18 4 2 8  . 1 - 2 9 51 2 0 . 4 1 0 . 8 1
1 0 / 1 7 1 8 4 4 6 . 2 - 2 9 51 2 0 . 4 1 0 . 5 3
1 0 / 1 8 18 4 5 3 . 0 - 2 9 51 2 0 . 4 1 1 . 0 4
1 0 / 1 9 18 5 1 7 . 9 - 2 9 51 2 0 . 4 8 . 7 8
1 1 / 1 18 0 2 9 . 2 - 2 9 51 2 6 . 4 9 . 9 6
1 1 / 2 1 8 0 3 2 . 4 - 2 9 51 2 6 . 4 9 . 3 8
1 1 / 3 18 0 4 3 . 4 - 2 9 51 2 6 . 4 9 . 8 4
1 1 /  4 18 0 5 7  . 3 - 2 9 51 2 6 . 4 9 . 1 1
1 1 / 5 18 1 0 . 3 - 2 9 51 2 6 . 4 9 . 0 3
1 1 / 6 1 8 1 6 . 5 - 2 9 51 2 6 . 4 1 0 . 5 7
1 1 / 7 1 8 1 9 . 8 - 2 9 51 2 6 . 4 1 0 . 8 7
1 1 / 8 18 1 5 0 . 0 - 2 9 51 2 6 . 4 S AT UR AT E D
1 1 / 9 1 8 2 4 1 . 0 - 2 9 51 2 6 . 4 1 0 . 6 7
1 1 / 1 0 1 8 2 5 9 . 0 - 2 9 51 2 6 . 4 1 1 . 0 0
1 1 / 1 1 1 8 3 2 3 . 0 - 2 9 51 2 6 . 4 1 0 . 9 3
1 1 / 1 2 1 8 3 4 9 . 9 - 2 9 51 2 6 . 4 1 1 . 0 4
1 1 / 1 3 18 4 1 1 . 6 - 2 9 51 2 6 . 4 1 0 . 4 6
1 1 / 1 4 1 8 4 3 9 . 4 - 2 9 51 2 6 . 4 9 . 9 4
1 1 / 1 5 18 5 0 . 1 - 2 9 51 2 6 . 4 9 . 0 2
1 1 / 1 6 18 5 6 . 0 - 2 9 51 2 6 . 4 1 0 . 2 8
1 1 / 1 7 1 8 5 1 6 . 7 - 2 9 51 2 6 . 4 1 0 . 1 0
1 1 / 1 8 1 8 5 1 9 . 1 - 2 9 51 2 6 . 4 1 0 . 2 8
1 2 / 1 1 8 0 24  . 2 - 2 9 51 32  . 4 9 . 0 3
1 2 / 2 1 8 0 4 3  . 1 - 2 9 5 1 3 2 . 4 1 0 . 4 4
1 2 / 3 1 8 1 1 . 2 - 2 9 51 32  . 4 8 . 9 0
1 2 / 4 1 8 1 3 . 2 - 29 51 3 2 . 4 1 0 . 2 0
1 2 / 5 18 1 1 4 . 2 - 2 9 51 32 . 4 S A T U R A T E D
1 2 / 6 1 8 1 4 3 . 5 - 29 51 3 2 . 4 1 0 . 1 5
1 2 / 7 18 2 1 2 . 8 - 2 9 51 3 2 . 4 S A T U R A T E D
1 2 / 8 1 8 2 2 9  . 1 - 2 9 51 3 2 . 4 S A T U R A T E D
1 2 / 9 1 8 2 3 6 . 5 - 2 9 51 3 2 . 4 1 0 . 8 7
1 2 / 1 0 18 2 5 6 . 3 - 2 9 51 3 2 . 4 9 . 6 8
1 2 / 1 1 18 3 1 1 . 2 - 2 9 51 3 2 . 4 9 . 0 9
1 2 / 1 2 1 8 3 1 4 . 4 - 2 9 51 3 2 . 4 1 0 . 4 4
1 2 / 1 3 18 3 3 3 . 1 - 2 9 51 3 2 . 4 1 0 . 2 8
1 2 / 1 4 18 3 3 4 . 8 - 2 9 51 3 2 . 4 8 . 9 2
1 2 / 1 5 18 3 4 2 . 5 - 2 9 51 3 2 . 4 9 . 4 4
1 2 / 1 6 18 3 4 6 . 1 - 2 9 51 3 2 . 4 1 0 . 7 2
1 2 / 1 7 1 8 4 2 1 . 0 - 2 9 51 3 2 . 4 8 . 9 8
1 2 / 1 8 18 4 2 9 . 9 - 2 9 51 3 2 . 4 S A T U R A T E D
1 2 / 1 9 18 4 4 5 . 0 - 2 9 51 3 2 . 4 8 . 8 5
1 2 / 2 0 1 8 4 5 7 . 8 - 2 9 51 3 2 . 4 9 . 4 1
1 2 / 2 1 1 8 4 59 . 5 - 2 9 51 3 2 . 4 9 . 4 4
1 3 / 1 1 8 0 4 0 . 7 - 2 9 51 3 8 . 4 S A T U R A T E D
1 3 / 2 18 0 4 9 . 0 - 2 9 51 3 8 . 4 8 . 8 7
1 3 / 3 1 8 1 4 6 . 5 - 2 9 51 3 8 . 4 1 0 . 2 7
1 3 / 4 1 8 1 53  . 0 - 2 9 51 3 8 . 4 1 0 . 0 9
1 3 / 5 1 8 1 5 9 . 5 - 2 9 51 3 8 . 4 1 0 . 3 8
1 3 / 6 18 2 1 0 . 7 - 2 9 51 3 8 . 4 1 0 . 4 8
1 3 / 7 18 2 2 6 . 2 - 2 9 51 3 8 . 4 9 . 9 7
1 3 / 8 18 3 3 3 . 7 - 29 51 3 8 . 4 9 . 5 0
1 3 / 9 18 3 5 7 . 9 - 2 9 51 3 8 . 4 1 1 . 0 4
1 3 / 1 0 18 4 1 0 . 4 - 2 9 51 3 8 . 4 9 . 6 2
1 3 / 1 1 1 8 4 1 4 . 5 - 2 9 51 3 8 . 4 1 0 . 8 7
1 3 / 1 2 1 8 4 20  . 7 - 2 9 51 3 8 . 4 9 . 1 5
1 3 / 1 3 1 8 4 24  . 0 - 29 51 3 8 . 4 1 0 . 4 8
1 3 / 1 4 1 8 4 2 9 . 3 - 2 9 51 3 8 . 4 S A T U R A T E D
1 3 / 1 5 1 8 4 4 4  . 1 - 2 9 51 3 8 . 4 S A T U R A T E D
1 3 / 1 6 1 8 5 1 1 . 4 - 2 9 51 3 8 . 4 9 . 6 2
1 3 / 1 7 18 5 1 3 . 2 - 2 9 51 3 8 . 4 1 0 . 5 3
1 4 / 1 18 0 2 4 . 2 - 2 9 51 4 4 . 4 S A T U R A T E D
1 4 / 2 18 1 0 . 0 - 2 9 51 4 4 . 4 S A T U R A T E D
1 4 / 3 18 1 8 . 6 - 2 9 51 4 4 . 4 1 0 . 7 8
1 4 / 4 1 8 1 1 7 . 5 - 2 9 51 4 4 . 4 1 0 . 7 8
1 4 / 5 1 8 1 28  . 7 - 2 9 51 4 4 . 4 9 . 7 3
1 4 / 6 18 1 3 7 . 9 - 2 9 51 4 4 . 4 1 0 . 7 2
1 4 / 7 18 1 39  . 1 - 2 9 51 4 4 . 4 1 0 . 6 0
1 4 / 8 1 8 2 1 . 6 - 2 9 51 4 4 . 4 8 . 7 7
1 4 / 9 1 8 2 5 . 4 - 2 9 51 4 4 . 4 1 0 . 2 8
1 4 / 1 0 18 2 9 . 3 - 2 9 51 4 4 . 4 1 1 . 0 4
1 4 / 1 1 18 2 5 4 . 9 - 29 51 4 4 . 4 1 0 . 6 7
1 4 / 1 2 18 2 5 9 . 3 - 2 9 51 4 4 . 4 1 0 . 0 9
1 4 / 1 3 1 8 3 7 . 0 - 2 9 51 4 4 . 4 1 0 . 6 0
1 4 / 1 4 18 3 1 1 . 2 - 2 9 51 4 4  . 4 1 0 . 6 0
1 4 / 1 5 18 3 3 1 . 9 - 2 9 51 4 4 . 4 1 0 . 4 4
1 4 / 1 6 18 3 3 5 . 4 - 2 9 51 4 4 . 4 1 0 . 7 5
1 4 / 1 7 18 3 4 3 . 1 - 2 9 51 4 4 . 4 1 0 . 6 7
1 4 / 1 8 18 3 4 4 . 9 - 2 9 51 4 4 . 4 1 1 . 0 4
1 4 / 1 9 18 4 3 . 0 - 2 9 51 4 4 . 4 8 . 8 8
1 4 / 2 0 18 4 8 . 9 - 2 9 51 4 4 . 4 S A T U R A T E D
1 4 / 2 1 18 4 1 5 . 7 - 2 9 51 4 4 . 4 9 . 0 9
1 4 / 2 2 18 4 1 8 . 4 - 2 9 51 4 4 . 4 S A T U R A T E D
1 4 / 2 3 18 4 1 9 . 9 - 2 9 51 4 4 . 4 9 . 7 3
1 4 / 2 4 18 4 3 3 . 4 - 2 9 51 4 4 . 4 1 0 . 4 8
1 4 / 2 5 18 4 3 8 . 8 - 2 9 51 4 4 . 4 1 0 . 4 8
1 4 / 2 6 1 8 4 5 6 . 6 - 2 9 51 4 4 . 4 1 0 . 7 0
1 4 / 2 7 1 8 5 6 . 0 - 2 9 51 4 4 . 4 1 0 . 2 5
1 4 / 2 8 1 8 5 1 5 . 5 - 2 9 51 4 4 . 4 8 . 8 3
1 4 / 2 9 18 5 2 0 . 3 - 2 9 51 4 4 . 4 1 0 . 9 0
1 4 / 3 0 18 5 2 3 . 8 - 2 9 51 4 4 . 4 1 0 . 1 3
1 5 / 1 18 0 3 1 . 3 - 2 9 51 5 0 . 4 9 . 3 6
1 5 / 2 18 0 4 5 . 5 - 2 9 51 5 0 . 4 9 . 2 7
1 5 / 3 18 1 1 9 . 2 - 2 9 51 5 0 . 4 1 0 . 2 5
1 5 / 4 18 1 2 7 . 5 - 2 9 51 5 0 . 4 1 0 . 1 2
1 5 / 5 18 1 4 1 . 7 - 2 9 51 5 0 . 4 1 1 . 0 4
1 5 / 6 18 1 5 7  . 1 - 2 9 51 5 0 . 4 9 . 5 3
1 5 / 7 18 2 1 . 9 - 2 9 51 5 0 . 4 1 0 . 7 8
1 5 / 8 1 8 2 2 6 . 2 - 2 9 51 5 0 . 4 9 . 3 7
1 5 / 9 1 8 2 4 4 . 2 - 2 9 51 5 0 . 4 1 0 . 3 8
1 5 / 1 0 18 3 1 1 . 2 - 2 9 51 5 0 . 4 1 1 . 0 4
1 5 / 1 1 1 8 3 3 9 . 0 - 2 9 51 5 0 . 4 8 . 8 5
1 5 / 1 2 18 3 4 2 . 5 - 2 9 51 5 0 . 4 9 . 5 3
1 5 / 1 3 18 3 4 7 . 9 - 2 9 51 5 0 . 4 S A T U R A T E D
1 5 / 1 4 18 4 3 1 . 4 - 2 9 51 5 0 . 4 9 . 38
1 5 / 1 5 18 4 5 6 . 0 - 2 9 51 5 0 . 4 S A T U R A T E D
1 5 / 1 6 18 5 1 . 3 - 2 9 51 5 0 . 4 9 . 7 6
1 5 / 1 7 18 5 1 4 . 9 - 2 9 51 5 0 . 4 1 0 . 1 5
1 6 / 1 18 0 4 9 . 6 - 2 9 51 5 6 . 4 S A T U R A T E D
1 6 / 2 1 8 1 2 . 6 - 2 9 51 5 6 . 4 9 . 0 4
1 6 / 3 18 1 2 8  . 7 - 2 9 51 5 6 . 4 1 0 . 3 4
1 6 / 4 18 2 8 . 4 - 2 9 51 5 6 . 4 1 0 . 2 8
1 6 / 5 1 8 2 1 4 . 3 - 2 9 51 5 6 . 4 S A T U R A T E D
1 6 / 6 1 8 2 3 2 . 7 - 2 9 51 5 6 . 4 9 . 0 9
1 6 / 7 1 8 2 35  . 0 - 29 51 5 6 . 4 9 . 7 3
1 6 / 8 1 8 2 55  . 8 - 2 9 51 5 6 . 4 9 . 62
1 6 / 9 1 8 2 58  . 1 - 2 9 51 5 6 . 4 1 0 . 9 7
1 6 / 1 0 18 3 2 . 3 - 2 9 51 5 6 . 4 1 1 . 0 0
1 6 / 1 1 1 8 3 1 5 . 3 - 2 9 51 5 6 . 4 S A T U R A T E D
1 6 / 1 2 1 8 3 2 8 . 3 - 2 9 51 5 6 . 4 1 0 . 2 8
1 6 / 1 3 1 8 3 4 7 . 9 - 2 9 51 5 6 . 4 S A T U R A T E D
1 6 / 1 4 1 8 4 3 1 . 7 - 2 9 51 5 6 . 4 1 0 . 7 8
1 6 / 1 5 18 4 3 7 . 0 - 2 9 51 5 6 . 4 1 0 . 4 8
1 7 / 1 18 0 30  . 1 - 2 9 52 2 . 4 1 0 . 5 0
1 7 / 2 18 0 3 2 . 4 - 2 9 52 2 . 4 9 . 8 2
1 7 / 3 18 0 3 4 . 8 - 2 9 52 2 . 4 8 . 87
1 7 / 4 18 0 3 9 . 0 - 2 9 52 2 . 4 9 . 6 3
1 7 / 5 18 0 4 1 . 9 - 2 9 52 2 . 4 1 0 . 7 2
1 7 / 6 18 0 4 7 . 8 - 2 9 5 2 2 . 4 1 0 . 8 7
1 7 / 7 18 0 5 2 . 0 - 2 9 52 2 . 4 S A T U R A T E D
1 7 / 8 18 0 5 9 . 7 - 2 9 52 2 . 4 1 0 . 9 7
1 7 / 9 1 8 1 9 . 2 - 2 9 52 2 . 4 8 . 9 5
1 7 / 1 0 18 1 1 3 . 9 - 2 9 52 2 . 4 9 . 5 5
1 7 / 1 1 18 1 2 2 . 8 - 2 9 52 2 . 4 1 0 . 1 6
1 7 / 1 2 18 1 2 9 . 3 - 2 9 52 2 . 4 9 . 4 4
1 7 / 1 3 1 8 1 4 0 . 6 - 2 9 52 2 . 4 1 0 . 8 7
1 7 / 1 4 1 8 1 4 8 . 8 - 2 9 52 2 . 4 8 . 9 3
1 7 / 1 5 18 2 3 . 6 - 2 9 5 2 2 . 4 1 0 . 8 7
1 7 / 1 6 1 8 2 9 . 6 - 2 9 52 2 . 4 S A T U R A T E D
1 7 / 1 7 1 8 2 2 0 . 2 - 2 9 52 2 . 4 1 0 . 6 2
1 7 / 1 8 1 8 2 2 5 . 0 - 2 9 52 2 . 4 8 . 87
1 7 / 1 9 18 2 4 1 . 5 - 2 9 52 2 . 4 1 0 . 2 3
1 7 / 2 0 1 8 2 5 5 . 8 - 2 9 52 2 . 4 1 0 . 6 0
1 7 / 2 1 1 8 3 1 5 . 9 - 2 9 52 2 . 4 9 . 2 9
1 7 / 2 2 18 3 3 4 . 3 - 2 9 52 2 . 4 1 1 . 0 4
1 7 / 2 3 1 8 3 57 . 9 - 2 9 5 2 2 . 4 9 . 29
1 7 / 2 4 18 4 5 . 0 - 2 9 52 2 . 4 1 0 . 7 8
1 7 / 2 5 18 4 8 . 0 - 2 9 52 2 . 4 9 . 3 0
1 7 / 2 6 18 4 1 1 . 6 - 2 9 52 2 . 4 1 0 . 2 8
1 7 / 2 7 18 4 2 7 . 5 - 2 9 52 2 . 4 1 0 . 5 0
1 7 / 2 8 1 8 4 4 2 . 4 - 2 9 52 2 . 4 1 - 0 . 4 8
1 7 / 2 9 18 4 52  . 7 - 2 9 52 2 . 4 9 . 8 1
1 7 / 3 0 18 5 2 . 2 - 2 9 52 2 . 4 9 . 7 0
1 7 / 3 1 18 5 4 . 9 - 2 9 52 2 . 4 8 . 8 7
1 7 / 3 2 18 5 1 7 . 3 - 2 9 52 2 . 4 1 0 . 4 4
1 8 / 1 1 8 0 2 9 . 5 - 2 9 52 8 . 4 9 . 6 3
1 8 / 2 1 8 1 6 . 2 - 2 9 52 8 . 4 S A T U R A T E D
1 8 / 3 1 8 1 1 9 . 8 - 2 9 5 2 8 . 4 9 . 4 4
1 8 / 4 1 8 1 2 2  . 2 - 2 9 5 2 8 . 4 9 . 9 7
1 8 / 5 1 8 2 1 9 . 0 - 2 9 5 2 8 . 4 1 0 . 8 7
1 8 / 5 1 8 2 3 0 . 6 - 2 9 5 2 8 . 4 9 . 2 4
1 8 / 7 1 8 2 4 4 . 5 - 2 9 5 2 8 . 4 S A T U R A T E D
1 8 / 8 1 8 2 5 2  . 8 - 2 9 5 2 8 . 4 1 0 . 1 2
1 8 / 9 1 8 2 5 7 . 5 - 2 9 5 2 8 . 4 1 0 . 7 5
1 8 / 1 0 1 8 3 2 4 . 2 - 2 9 5 2 8 . 4 1 0 . 4 8
1 8 / 1 1 1 8 3 2 8 . 9 - 2 9 5 2 8 . 4 1 0 . 7 0
1 8 / 1 2 1 8 3 4 4 . 9 - 2 9 5 2 8 . 4 1 0 . 4 8
1 8 / 1 3 1 8 3 4 8 . 5 - 2 9 5 2 8 . 4 S A T U R A T E D
1 8 / 1 4 1 8 3 5 6 . 8 - 2 9 5 2 8 . 4 S A T U R A T E D
1 8 / 1 5 1 8 4 0 . 3 - 2 9 5 2 8 . 4 1 1 . 0 0
1 8 / 1 6 1 8 4 7 . 1 - 2 9 5 2 8 . 4 1 0 . 2 8
1 8 / 1 7 1 8 4 9 . 2 - 2 9 5 2 8 . 4 1 1 . 0 0
1 8 / 1 8 1 8 4 1 2 . 2 - 2 9 5 2 8 . 4 1 0 . 8 4
1 8 / 1 9 1 8 4 1 3 . 3 - 2 9 5 2 8 . 4 9 . 3 6
1 8 / 2 0 1 8 4 5 3 . 6 - 2 9 5 2 8 . 4 1 0 . 2 3
1 8 / 2 1 1 8 5 1 9 . 7 - 2 9 5 2 8 . 4 1 0 . 0 0
1 9 / 1 1 8 0 2 7  . 1 - 2 9 5 2 1 4 . 4 9 . 3 4
1 9 / 2 1 8 0 4 1 . 3 - 2 9 5 2 1 4 . 4 9 . 2 8
1 9 / 3 1 8 1 1 2 . 7 - 2 9 5 2 1 4 . 4 S A T U R A T E D
1 9 / 4 1 8 1 1 8 . 0 - 2 9 5 2 1 4 . 4 1 0 . 0 7
1 9 / 5 1 8 1 2 5 . 5 - 2 9 5 2 1 4 . 4 1 0 . 3 8
1 9 / 6 1 8 2 2 3 . 8 - 2 9 5 2 1 4 . 4 9 . 4 4
1 9 / 7 1 8 2 3 6 . 8 - 2 9 5 2 1 4 . 4 9 . 3 2
1 9 / 8 1 8 3 1 3 . 5 - 2 9 5 2 1 4 . 4 1 0 . 8 7
1 9 / 9 1 8 3 4 3 . 4 - 2 9 5 2 1 4 . 4 1 0 . 3 8
1 9 / 1 0 1 8 3 4 4 . 9 - 2 9 5 2 1 4 . 4 9 . 8 4
1 9 / 1 1 1 8 3 5 8 . 5 - 2 9 5 2 1 4 . 4 S A T U R A T E D
1 9 / 1 2 1 8 4 2 4 . 6 - 2 9 5 2 1 4 . 4 1 0 . 6 7
1 9 / 1 3 1 8 4 4 4 . 1 - 2 9 5 2 1 4 . 4 9 . 0 3
1 9 / 1 4 1 8 5 6 . 6 - 2 9 5 2 1 4 . 4 9 . 9 2
1 9 / 1 5 1 8 5 2 0 . 3 - 2 9 5 2 1 4 . 4 1 0 . 1 2
2 0 / 1 1 8 0 4 0 . 4 - 2 9 5 2 2 0 . 4 9 . 5 1
2 0 / 2 1 8 0 4 3 . 1 - 2 9 5 2 2 0 . 4 1 0 . 3 8
2 0 / 3 1 8 1 2 7 . 5 - 2 9 5 2 2 0 . 4 1 0 . 8 7
2 0 / 4 1 8 1 3 0  . 5 - 2 9 5 2 2 0 . 4 1 1 . 0 4
2 0 / 5 1 8 1 3 8  . 8 - 2 9 5 2 2 0 . 4 9 . 0 8
2 0 / 6 1 8 1 4 7 . 7 - 2 9 5 2 2 0 . 4 S A T U R A T E D
2 0 / 7 1 8 2 7 . 2 - 2 9 5 2 2 0 . 4 9 . 6 4
2 0 / 8 1 8 2 2 0 . 8 - 2 9 5 2 2 0 . 4 1 0 . 8 7
2 0 / 9 1 8 2 2 7 . 9 - 2 9 5 2 2 0 . 4 1 0 . 4 2
2 0 / 1 0 1 8 2 3 7 . 4 - 2 9 5 2 2 0 . 4 1 1 . 0 4
2 0 / 1 1 1 8 3 1 2 . 3 - 2 9 5 2 2 0 . 4 1 0 . 3 8
2 0 / 1 2 1 8 3 2 0 . 0 - 2 9 5 2 2 0 . 4 9 . 9 6
2 0 / 1 3 1 8 3 5 0 . 2 - 2 9 5 2 2 0 . 4 1 0 . 7 2
2 0 / 1 4 1 8 3 5 7 . 4 - 2 9 5 2 2 0 . 4 9 . 3 6
2 0 / 1 5 1 8 4 2 9  . 0 - 2 9 5 2 2 0 . 4 1 0 . 4 4
2 1 / 1 1 8 0 3 8 . 4 - 2 9 5 2 2 6 . 4 1 0 . 4 8
2 1 / 2 1 8 1 1 7 . 5 - 2 9 5 2 2 6 . 4 9 . 5 7
2 1 / 3 1 8 1 3 5 . 8 - 2 9 5 2 2 6 . 4 1 0 . 3 2
2 1 / 4 1 8 2 9 . 6 - 2 9 5 2 2 6 . 4 S A T U R A T E D
2 1 / 5 1 8 2 1 9 . 6 - 2 9 5 2 2 6 . 4 1 0 . 9 3
2 1 / 6 1 8 2 4 6 . 9 - 2 9 5 2 2 6 . 4 S A T U R A T E D
2 1 / 7 1 8 3 1 2 . 3 - 2 9 5 2 2 6 . 4 1 0 . 7 2
2 1 / 8 1 8 3 2 4 . 8 - 2 9 5 2 2 6 . 4 1 0 . 7 2
2 1 / 9 1 8 3 3 9 . 6 - 2 9 5 2 2 6 . 4 9 . 4 0
2 1 / 1 0 1 8 3 5 1 . 4 - 2 9 5 2 2 6 . 4 1 1 . 0 0
2 1 / 1 1 1 8 4 3 5 . 0 - 2 9 5 2 2 6 . 4 1 0 . 5 0
2 1 / 1 2 1 8 5 2 2 . 0 - 2 9 5 2 2 6 . 4 1 0 . 1 5
2 2 / 1 1 8 0 4 1 . 3 - 2 9 5 2 3 2 . 4 S A T U R A T E D
2 2 / 2 1 8 0 5 1 . 4 - 2 9 5 2 3 2 . 4 1 0 . 0 0
2 2 / 3 1 8 0 5 3 . 8 - 2 9 5 2 3 2 . 4 9 . 8 0
2 2 / 4 1 8 1 1 3 . 3 - 2 9 5 2 3 2 . 4 1 0 . 1 5
2 2 / 5 1 8 1 1 9 . 2 - 2 9 5 2 3 2 . 4 9 . 2 5
2 2 / 6 1 8 1 2 2 . 2 - 2 9 5 2 3 2 . 4 1 1 . 0 4
2 2 / 7 1 8 1 2 8 . 7 - 2 9 5 2 3 2 . 4 9 . 1 7
2 2 / 8 1 8 1 4 8 . 2 - 2 9 5 2 3 2 . 4 1 1 . 0 4
2 2 / 9 1 8 2 6 . 6 - 2 9 5 2 3 2 . 4 1 0 . 7 2
2 2 / 1 0 1 8 2 1 3 . 7 - 2 9 5 2 3 2 . 4 1 0 . 7 2
2 2 / 1 1 1 8 2 4 5 . 1 - 2 9 5 2 3 2 . 4 1 0 . 7 2
2 2 / 1 2 1 8 2 5 5 . 8 - 2 9 5 2 3 2 . 4 1 1 . 0 4
2 2 / 1 3 1 8 2 5 9 . 9 - 2 9 5 2 3 2 . 4 1 1 . 0 4
2 2 / 1 4 1 8 3 8 . 2 - 2 9 5 2 3 2 . 4 9 . 4 4
2 2 / 1 5 1 8 3 1 7 . 7 - 2 9 5 2 3 2 . 4 S A T U R A T E D
2 2 / 1 6 1 8 3 1 9 . 4 - 2 9 5 2 3 2 . 4 1 0 . 0 0
2 2 / 1 7 1 8 3 3 6 . 0 - 2 9 5 2 3 2  . 4 1 0 . 3 6
2 2 / 1 8 1 8 3 4 0 . 8 - 2 9 5 2 3 2 . 4 9 . 8 4
2 2 / 1 9 1 8 4 7 . 4 - 2 9 5 2 3 2 . 4 9 . 9 6
2 2 / 2 0 1 8 4 9 . 2 - 2 9 5 2 3 2 . 4 1 1 . 0 0
2 2 / 2 1 1 8 4 1 6 . 3 - 2 9 5 2 3 2 . 4 1 1 . 0 0
2 2 / 2 2 1 8 4 4 0 . 0 - 2 9 5 2 3 2 . 4 9 . 8 2
2 2 / 2 3 1 8 5 2 0 . 9 - 2 9 5 2 3 2 . 4 1 0 . 0 0
2 2 / 2 4 1 8 5 2 5 . 0 - 2 9 5 2 3 2 . 4 1 0 . 0 0
2 3 / 1 1 8 0 2 8  . 9 - 2 9 5 2 3 8 . 4 9 . 5 8
2 3 / 2 1 8 0 3 6 . 0 - 2 9 5 2 3 8 . 4 9 . 7 3
2 3 / 3 1 8 1 5 . 0 - 2 9 5 2 3 8 . 4 1 0 . 7 8
2 3 / 4 1 8 1 1 1 . 5 - 2 9 5 2 3 8 . 4 1 0 . 7 2
2 3 / 5 1 8 1 2 2  . 8 - 2 9 5 2 3 8 . 4 1 0 . 6 7
2 3 / 6 1 8 1 2 9  . 3 - 2 9 5 2 3 8 . 4 9 . 1 7
2 3 / 7 1 8 2 3 . 6 - 2 9 5 2 3 8 . 4 S A T U R A T E D
2 3 / 8 1 8 2 8 . 4 - 2 9 5 2 3 8 . 4 9 . 6 5
2 3 / 9 1 8 2 1 0 . 7 - 2 9 5 2 3 8 . 4 1 0 . 9 7
2 3 / 1 0 18 2 2 0 . 5 - 2 9 5 2 3 8 . 4 1 0 . 9 7
2 3 / 1 1 18 2 4 6 . 0 - 2 9 5 2 3 8 . 4 1 0 . 2 7
2 3 / 1 2 1 8 2 4 8  . 1 - 2 9 5 2 3 8 . 4 1 0 . 4 0
2 3 / 1 3 1 8 2 5 3 . 4 - 2 9 5 2 3 8 . 4 9 . 6 3
2 3 / 1 4 1 8 3 2 0  . 9 - 2 9 5 2 3 8 . 4 S A T U R A T E D
2 3 / 1 5 18 3 2 8  . 9 - 2 9 5 2 3 8 . 4 1 0 . 5 0
2 3 / 1 6 1 8 4 5 . 6 - 2 9 5 2 3 8 . 4 9 . 6 0
2 3 / 1 7 1 8 4 3 5 . 0 - 2 9 5 2 3 8 . 4 8 . 7 3
2 3 / 1 8 1 8 4 4 1 . 2 - 2 9 5 2 3 8 . 4 9 . 7 2
2 3 / 1 9 1 8 4 4 6 . 5 - 2 9 5 2 3 8 . 4 8 . 9 7
2 3 / 2 0 1 8 4 5 3 . 6 - 2 9 5 2 3 8 . 4 1 1 . 0 4
2 3 / 2 1 1 8 4 5 5 . 4 - 2 9 5 2 3 8 . 4 S A T U R A T E D
2 3 / 2 2 1 8 5 2 . 5 - 2 9 5 2 3 8 . 4 1 0 . 4 8
2 3 / 2 3 1 8 5 1 1 . 4 - 2 9 5 2 3 8 . 4 1 0 . 4 6
2 4 / 1 1 8 0 3 0 . 7 - 2 9 5 2 4 4 . 4 1 0 . 9 7
2 4 / 2 18 0 3 7 . 8 - 2 9 5 2 4 4 . 4 1 1 . 0 4
2 4 / 3 1 8 0 4 6 . 1 - 2 9 5 2 4 4 . 4 S A T U R A T E D
2 4 / 4 1 8 0 4 9 . 0 - 2 9 5 2 4 4 . 4 9 . 2 1
2 4 / 5 1 8 0 5 6 . 1 - 2 9 5 2 4 4 . 4 9 . 8 6
2 4 / 6 1 8 1 6 . 2 - 2 9 5 2 4 4 . 4 1 0 . 7 2
2 4 / 7 18 1 3 5 . 2 - 2 9 5 2 4 4 . 4 9 . 7 0
2 4 / 8 1 8 1 5 4 . 2 - 2 9 5 2 4 4 . 4 9 . 8 7
2 4 / 9 1 8 2 7 . 8 - 2 9 5 2 4 4 . 4 S A T U R A T E D
2 4 / 1 0 1 8 2 4 3 . 9 - 2 9 5 2 4 4 . 4 1 0 . 7 2
2 4 / 1 1 1 8 2 5 5 . 8 - 2 9 5 2 4 4 . 4 1 0 . 7 0
2 4 / 1 2 18 3 1 . 1 - 2 9 5 2 4 4 . 4 9 . 8 7
2 4 / 1 3 18 3 8 . 2 - 2 9 5 2 4 4 . 4 9 . 4 3
2 4 / 1 4 1 8 3 1 4 . 1 - 2 9 5 2 4 4 . 4 1 0 . 4 4
2 4 / 1 5 18 3 2 3 . 0 - 2 9 5 2 4 4 . 4 1 0 . 5 3
2 4 / 1 6 1 8 3 4 7 . 3 - 2 9 5 2 4 4 . 4 9 . 5 5
2 4 / 1 7 1 8 4 9 . 8 - 2 9 5 2 4 4 . 4 1 0 . 7 2
2 4 / 1 8 1 8 4 2 6 . 4 - 2 9 5 2 4 4 . 4 9 . 9 7
2 4 / 1 9 1 8 4 3 4 . 1 - 2 9 5 2 4 4 . 4 S A T U R A T E D
2 4 / 2 0 18 4 5 2 . 4 - 2 9 5 2 4 4 . 4 1 0 . 6 0
2 4 / 2 1 18 5 1 3 . 2 - 2 9 5 2 4 4 . 4 9 . 5 1
2 4 / 2 2 18 5 1 6 . 7 - 2 9 5 2 4 4 . 4 1 0 . 6 5
2 5 / 1 1 8 0 2 5  . 9 - 2 9 5 2 5 0 . 4 8 . 9 7
2 5 / 2 18 0 4 0 . 1 - 2 9 5 2 5 0 . 4 S A T U R A T E D
2 5 / 3 1 8 1 0 . 6 - 2 9 5 2 5 0 . 4 1 0 . 7 8
2 5 / 4 1 8 1 1 0 . 3 - 2 9 5 2 5 0 . 4 1 0 . 2 3
2 5 / 5 1 8 1 1 3 . 9 - 2 9 5 2 5 0 . 4 1 1 . 0 4
2 5 / 6 1 8 1 1 6 . 9 - 2 9 5 2 5 0 . 4 9 . 8 4
2 5 / 7 1 8 1 3 0 . 5 - 2 9 5 2 5 0 . 4 S A T U R A T E D
2 5 / 8 1 8 1 3 4 . 6 - 2 9 5 2 5 0  . 4 S A T U R A T E D
2 5 / 9 1 8 1 4 3 . 5 - 2 9 5 2 5 0 . 4 1 0 . 1 2
2 5 / 1 0 1 8 1 4 5 . 9 - 2 9 5 2 5 0  . 4 9 . 6 0
2 5 / 1 1 1 8 1 5 0  . 0 - 2 9 5 2 5 0  . 4 8 . 9 1
2 5 / 1 2 1 8 2 1 9 . 6 - 2 9 5 2 5 0 . 4 S A T U R A T E D
2 5 / 1 3 1 8 2 3 3  . 8 - 2 9 5 2 5 0 . 4 9 . 4 4
2 5 / 1 4 1 8 2 4 9 . 2 - 2 9 5 2 5 0  . 4 1 0 . 6 0
2 5 / 1 5 1 8 2 5 8  . 7 - 2 9 5 2 5 0 . 4 9 . 0 3
2 5 / 1 6 18 3 5 . 8 - 2 9 5 2 5 0 . 4 8 . 9 1
2 5 / 1 7 1 8 3 1 2 . 3 - 2 9 5 2 5 0 . 4 1 0 . 0 3
2 5 / 1 8 1 8 3 2 1 . 8 - 2 9 5 2 5 0 . 4 1 0 . 7 0
2 5 / 1 9 1 8 3 4 1 . 7 - 2 9 5 2 5 0 . 4 S A T U R A T E D
2 5 / 2 0 1 8 5 2 . 8 - 2 9 5 2 5 0 . 4 S A T U R A T E D
2 5 / 2 1 1 8 5 1 1 . 7 - 2 9 5 2 5 0 . 4 S A T U R A T E D
2 6 / 1 1 8 0 4 6 . 1 - 2 9 5 2 5 6 . 4 9 . 9 1
2 6 / 2 1 8 1 5 2  . 4 - 2 9 5 2 5 6 . 4 1 0 . 5 3
2 6 / 3 1 8 2 7 . 2 - 2 9 5 2 5 6 . 4 1 0 . 2 5
2 6 / 4 18 2 2 9 . 7 - 2 9 5 2 5 6 . 4 1 0 . 0 3
2 6 / 5 1 8 2 3 2  . 7 - 2 9 5 2 5 6 . 4 9 . 5 3
2 6 / 6 1 8 3 2 7  . 7 - 2 9 5 2 5 6 . 4 S A T U R A T E D
2 6 / 7 1 8 3 5 5 . 0 - 2 9 5 2 5 6 . 4 8 . 9 9
2 6 / 8 1 8 3 5 9 . 7 - 2 9 5 2 5 6 . 4 1 1 . 0 4
2 6 / 9 1 8 4 1 0 . 4 - 2 9 5 2 5 6 . 4 1 0 . 6 0
2 6 / 1 0 1 8 4 1 6 . 9 - 2 9 5 2 5 6 . 4 1 0 . 7 2
2 6 / 1 1 1 8 4 2 5 . 8 - 2 9 5 2 5 6 . 4 1 0 . 2 8
2 6 / 1 2 1 8 4 3 8  . 8 - 2 9 5 2 5 6 . 4 1 0 . 0 0
2 6 / 1 3 1 8 4 4 8 . 9 - 2 9 5 2 5 6 . 4 8 . 7 5
2 6 / 1 4 1 8 5 0 . 7 - 2 9 5 2 5 6 . 4 1 0 . 8 7
2 6 / 1 5 1 8 5 9 . 0 - 2 9 5 2 5 6 . 4 9 . 0 3
2 6 / 1 6 1 8 5 2 1 . 4 - 2 9 5 2 5 6 . 4 1 0 . 4 0
2 7 / 1 1 8 0 3 7  . 2 - 2 9 5 3 2 . 4 1 1 . 0 4
2 7 / 2 18 0 4 3 . 7 - 2 9 5 3 2 . 4 1 0 . 3 0
2 7 / 3 18 1 3 . 8 - 2 9 5 3 2 . 4 9 . 0 6
2 7 / 4 1 8 1 1 1 . 5 - 2 9 5 3 2 . 4 9 . 8 7
2 7 / 5 1 8 1 1 5 . 1 - 2 9 5 3 2 . 4 9 . 5 8
2 7 / 6 1 8 1 2 3 . 4 - 2 9 5 3 2 . 4 1 0 . 4 4
2 7 / 7 1 8 2 2 . 5 - 2 9 5 3 2 . 4 9 . 6 3
2 7 / 8 1 8 2 4 . 8 - 2 9 5 3 2 . 4 1 0 . 3 8
2 7 / 9 18 2 1 6 . 1 - 2 9 5 3 2 . 4 1 0 . 1 2
2 7 / 1 0 1 8 2 1 7 . 9 - 2 9 5 3 2 . 4 9 . 9 3
2 7 / 1 1 1 8 2 2 4 . 4 - 2 9 5 3 2 . 4 1 0 . 2 5
2 7 / 1 2 1 8 2 5 1 . 6 - 2 9 5 3 2 . 4 1 1 . 0 4
2 7 / 1 3 1 8 3 14  . 1 - 2 9 5 3 2 . 4 SAT U R A T E D
2 7 / 1 4 18 3 1 8 . 3 - 2 9 5 3 2 . 4 1 0 . 9 7
2 7 / 1 5 1 8 3 2 3 . 0 - 2 9 5 3 2 . 4 1 1 . 0 4
2 7 / 1 6 1 8 4 3 . 9 - 2 9 5 3 2 . 4 S A T U R A T E D
2 8 / 1 1 8 0 3 9  . 0 - 2 9 5 3 8 . 4 1 0 . 2 8
2 8 / 2 1 8 0 4 6 . 7 - 2 9 5 3 8 . 4 1 1 . 0 4
2 8 / 3 1 8 0 5 2  . 0 - 2 9 5 3 8 . 4 1 0 . 4 8
2 8 / 4 1 8 1 1 . 5 - 2 9 5 3 8 . 4 9 . 9 7
2 8 / 5 1 8 1 1 3 . 9 - 2 9 5 3 8 . 4 1 0 . 7 8
2 8 / 6 1 8 1 2 9 . 9 - 2 9 5 3 8 . 4 1 0 . 5 0
2 8 / 7 1 8 1 4 1 . 7 - 2 9 5 3 8 . 4 1 0 . 5 0
2 8 / 8 1 8 1 4 8 . 2 - 2 9 5 3 8 . 4 S A T U R A T E D
2 8 / 9 1 8 3 2 5 . 4 - 2 9 5 3 8 . 4 9 . 8 9
2 8 / 1 0 1 8 4 0 . 9 - 2 9 5 3 8 . 4 S A T U R A T E D
2 8 / 1 1 1 8 4 3 7 . 6 - 2 9 5 3 8 . 4 1 1 . 0 0
2 8 / 1 2 1 8 4 5 9 . 5 - 2 9 5 3 8 . 4 1 0 . 6 2
2 8 / 1 3 18 5 9 . 6 - 2 9 5 3 8 . 4 1 1 . 0 4
2 9 / 1 1 8 0 4 0 . 1 - 2 9 5 3 1 4 . 4 1 0 . 1 6
2 9 / 2 1 8 0 4 2 . 8 - 2 9 5 3 1 4 . 4 8 . 9 3
2 9 / 3 1 8 0 4 6 . 4 - 2 9 5 3 1 4 . 4 1 0 . 2 3
2 9 / 4 1 8 0 4 9 . 6 - 2 9 5 3 1 4 . 4 S A T U R A T E D
2 9 / 5 1 8 0 5 1 . 4 - 2 9 5 3 1 4 . 4 S A T U R A T E D
2 9 / 6 1 8 1 0 . 9 - 2 9 5 3 1 4 . 4 1 0 . 1 0
2 9 / 7 1 8 1 8 . 6 - 2 9 5 3 1 4 . 4 1 0 . 5 3
2 9 / 8 1 8 1 5 0 . 6 - 2 9 5 3 1 4 . 4 1 0 . 8 4
2 9 / 9 1 8 2 8 . 4 - 2 9 5 3 1 4 . 4 1 1 . 0 4
2 9 / 1 0 1 8 2 1 1 . 3 - 2 9 5 3 1 4 . 4 1 0 . 6 2
2 9 / 1 1 1 8 2 1 2 . 8 - 2 9 5 3 1 4 . 4 1 1 . 0 4
2 9 / 1 2 1 8 2 2 3 . 8 - 2 9 5 3 1 4 . 4 S A T U R A T E D
2 9 / 1 3 1 8 2 3 9  . 8 - 2 9 5 3 1 4 . 4 1 1 . 0 4
2 9 / 1 4 1 8 2 5 1 . 0 - 2 9 5 3 1 4 . 4 1 1 . 0 4
2 9 / 1 5 18 3 3 . 8 - 2 9 5 3 1 4 . 4 9 . 9 2
2 9 / 1 6 1 8 3 1 4 . 7 - 2 9 5 3 1 4 . 4 1 1 . 0 4
2 9 / 1 7 1 8 3 1 8 . 3 - 2 9 5 3 1 4 . 4 1 0 . 8 4
2 9 / 1 8 1 8 3 2 6 . 6 - 2 9 5 3 1 4 . 4 9 . 8 6
2 9 / 1 9 1 8 4 4 0 . 0 - 2 9 5 3 1 4 . 4 8 . 7 3
2 9 / 2 0 1 8 4 4 5 . 3 - 2 9 5 3 1 4 . 4 1 0 . 7 2
2 9 / 2 1 1 8 5 1 3 . 2 - 2 9 5 3 1 4 . 4 1 0 . 0 4
3 0 / 1 1 8 1 5 . 6 - 2 9 5 3 2 0 . 4 1 1 . 0 4
3 0 / 2 1 8 1 9 . 8 - 2 9 5 3 2 0 . 4 1 0 . 0 7
3 0 / 3 1 8 1 2 8 . 1 - 2 9 5 3 2 0 . 4 1 0 . 4 8
3 0 / 4 1 8 1 4 4 . 1 - 2 9 5 3 2 0 . 4 9 . 7 3
3 0 / 5 1 8 2 0 . 7 - 2 9 5 3 2 0 . 4 1 1 . 0 4
3 0 / 6 1 8 2 3 0 . 9 - 2 9 5 3 2 0 . 4 1 0 . 3 8
3 0 / 7 1 8 2 4 9 . 8 - 2 9 5 3 2 0 . 4 S A T U R A T E D
3 0 / 8 1 8 2 5 4 . 3 - 2 9 5 3 2 0 . 4 9 . 6 3
3 0 / 9 1 8 2 5 9  . 9 - 2 9 5 3 2 0 . 4 9 . 6 1
3 0 / 1 0 1 8 3 2 . 3 - 2 9 5 3 2 0 . 4 S A T U R A T E D
3 0 / 1  1 1 8 3 4 . 1 - 2 9 5 3 2 0 . 4 S A T U R A T E D
3 0 / 1 2 1 8 3 1 0 . 0 - 2 9 5 3 2 0 . 4 1 0 . 2 0
3 0 / 1 3 1 8 3 1 3 . 5 - 2 9 5 3 2 0  . 4 1 0 . 3 4
3 0 / 1 4 1 8 3 2 8 . 3 - 2 9 5 3 2 0 . 4 1 0 . 6 7
3 0 / 1 5 1 8 3 3 1 . 9 - 2 9 5 3 2 0 . 4 1 1 . 0 0
3 0 / 1 6 1 8 4 1 7 . 5 - 2 9 5 3 2 0 . 4 S A T U R A T E D
3 0 / 1 7 1 8 4 4 1 . 5 - 2 9 5 3 2 0 . 4 S A T U R A T E D
3 0 / 1 8 1 8 4 4 4 . 1 - 2 9 5 3 2 0 . 4 9 . 5 5
3 0 / 1 9 1 8 4 5 0  . 1 - 2 9 5 3 2 0 . 4 9 . 0 2
3 0 / 2 0 1 8 5 4 . 3 - 2 9 5 3 2 0 . 4 9 . 5 8
3 0 / 2 1 1 8 5 1 0 . 2 - 2 9 5 3 2 0 . 4 S A T U R A T E D
3 0 / 2 2 1 8 5 2 0 . 9 - 2 9 5 3 2 0 . 4 1 0 . 9 7
3 1 / 1 1 8 0 2 5 . 3 - 2 9 5 3 2 6 . 4 1 0 . 2 1
3 1 / 2 1 8 0 2 5 . 9 - 2 9 5 3 2 6 . 4 1 0 . 6 2
3 1 / 3 1 8 0 4 0 . 4 - 2 9 5 3 2 6 . 4 1 0 . 7 8
3 1 / 4 1 8 0 4 4 . 3 - 2 9 5 3 2 6 . 4 1 0 . 8 1
3 1 / 5 1 8 0 4 9 . 9 - 2 9 5 3 2 6 . 4 1 0 . 9 7
3 1 / 6 1 8 0 5 7 . 3 - 2 9 5 3 2 6 . 4 9 . 8 4
3 1 / 7 1 8 1 8 . 9 - 2 9 5 3 2 6 . 4 9 . 7 3
3 1 / 8 1 8 1 1 3 . 0 - 2 9 5 3 2 6 . 4 1 0 . 7 8
3 1 / 9 1 8 1 1 6 . 3 - 2 9 5 3 2 6 . 4 9 . 5 6
3 1 / 1 0 1 8 1 1 8 . 3 - 2 9 5 3 2 6 . 4 1 0 . 1 2
3 1 / 1 1 1 8 1 2 4 . 6 - 2 9 5 3 2 6 . 4 1 0 . 7 8
3 1 / 1 2 1 8 1 3 1 . 7 - 2 9 5 3 2 6 . 4 9 . 3 6
3 1 / 1 3 1 8 1 3 4 . 0 - 2 9 5 3 2 6 . 4 1 0 . 4 8
3 1 / 1 4 1 8 1 4 1 . 1 - 2 9 5 3 2 6 . 4 9 . 8 2
3 1 / 1 5 1 8 1 5 1 . 2 - 2 9 5 3 2 6 . 4 1 0 . 7 8
3 1 / 1 6 1 8 2 9 . 6 - 2 9 5 3 2 6 . 4 1 0 . 3 0
3 1 / 1 7 1 8 2 1 6 . 1 - 2 9 5 3 2 6 . 4 1 0 . 5 3
3 1 / 1 8 1 8 2 2 1 . 4 - 2 9 5 3 2 6 . 4 1 0 . 9 7
3 1 / 1 9 1 8 2 2 6 . 2 - 2 9 5 3 2 6 . 4 9 . 1 4
3 1 / 2 0 1 8 2 2 9  . 1 - 2 9 5 3 2 6 . 4 1 1 . 0 4
3 1 / 2 1 1 8 2 3 5 . 6 - 2 9 5 3 2 6 . 4 1 0 . 1 2
3 1 / 2 2 1 8 3 7 . 0 - 2 9 5 3 2 6 . 4 1 0 . 6 7
3 1 / 2 3 1 8 3 3 1 . 9 - 2 9 5 3 2 6 . 4 1 1 . 0 4
3 1 / 2 4 1 8 3 4 6  . 1 - 2 9 5 3 2 6 . 4 1 1 . 0 0
3 1 / 2 5 1 8 3 5 3 . 8 - 2 9 5 3 2 6 . 4 1 0 . 2 8
3 1 / 2 6 1 8 4 0 . 9 - 2 9 5 3 2 6 . 4 9 . 7 5
3 1 / 2 7 1 8 4 1 6 . 6 - 2 9 5 3 2 6 . 4 S A T U R A T E D
3 1 / 2 8 1 8 4 2 8 . 7 - 2 9 5 3 2 6 . 4 9 . 8 4
3 1 / 2 9 1 8 4 3 7  . 0 - 2 9 5 3 2 6 . 4 9 . 5 3
3 1 / 3 0 1 8 4 4 0  . 0 - 2 9 5 3 2 6 . 4 8 . 8 2
3 1 / 3 1 1 8 4 4 7 . 4 - 2 9 5 3 2 6 . 4 9 . 0 9
3 1 / 3 2 18 4 5 1 . 5 - 2 9 53 2 6 . 4 SATURATED
3 1 / 3 3 1 8 4 5 6 . 6 - 2 9 53 2 6 . 4 1 0 . 6 0
3 1 / 3 4 18 5 1 2 . 6 - 2 9 53 2 6 . 4 9 . 0 0
A)THE POSI T I ONS OF THE SOURCES COULD BE ANYWHERE I NSI DE AN APERTURE 
OF 6 "  AROUND THE NOMINAL POSI T I ON.
THE MEAN DI FFERENCE BETWEEN THE ’ AAT P O S I T I O N S ’ AND THE 
’ CALCULATED P O S I T I O N S ’ ( GI VEN IN THI S  TABLE)  ARE:
D E L T A ( R A ) * 0 . 0 + - 0 . 7 5  SEC TO THE EAST 
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A .l  T h e P rogram m e:
Most of our observations have been obtained by using a telescope scanning 
procedure. In many instances the fields were either very crowded or very 
empty, they were scanned at different speeds, and with different instrumen­
tal set-ups. Instrumental noise was also present and it affected the counts 
at faint levels.
In order to investigate all the different possibilities and the effect they 
would have on the observations, we decided to write a computer simulation 
of the observational procedure. The programme consists of a number of 
different subroutines. Each subroutine was given an elementary task. The 
subroutines are listed in Table A l.l along with a short description of their 
tasks
TABLE A l.l
F A K E S C A N =  Main Programme
A C C U M U =  Effects of accumulated intensity due to time constant effects
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B E A M =  Gaussian Beam Simulation
B T C =  Produces a log of the observations 
D E C H O P =  Sim ulation of Declination Chop
O R D E R =  Arranges the generated stars in ascending order of m agnitudes
R A C H O P =  Sim ulation of Right Ascension Chop
S C N I N G =  Scanning of the beam  accross the field
S I N G L E =  C om putation of the intensity for a single in tegration
S T E P =  Sim ulation of F lat Top beam
T O P H A T =  Sim ulation of Top H at beam
C L I P P E R ^  M ain counting Program m e
C O U N T =  Performs counting along a single scan line
There are a num ber of variables in this programme th a t control the pro­
duction of a s tar field and the scanning sim ulation which leads ultim ately 
to a set of graphs, similar to the ones obtained from the observations w ith 
the telescope, and a file which contains the coordinates of each scan row 
generated.
A .2 T h e P aram eters
A short description of each one of the fundam ental param eters in this pro­
gramme is given below:
A L O G N N  Logarithm  base 10 of the num ber of stars b righter th an  mag­
nitude ‘AM AGG’ (see below) per square degree. This param eter is
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used in conjunction w ith ‘AM M AG’ to set a point in the linear Cu­
m ulative Counts Function (CCF) which is used to  generate the s tar 
field which will be scanned later.
A M M A G  M agnitude at which the logarithm  base 10 of the num ber of 
stars per square degree is equal to ‘ALOGNN’.
S L O P E  This is the slope of the CCF used to  generate the s ta r field. So if 
N(M) is the num ber of stars per square degree brighter th an  magni­
tude ‘m ’, the  following equation is valid:
log N(m) =  ALOGNN +  SLOPE x (M -  AMAGG) (A .l)
The values for ALOGNN and AMAGG may be chosen so th a t they 
reflect the observations of a real s ta r field. W hen com paring w ith real 
observations they are chosen to  be equal to  the observed values for the 
brightest point in the CCF, where the confusion effects due to  crowding of 
sources in the beam  (main and reference) areas and also due to  noise on 
the charts are un im portan t.
Since the assum ption of an infinite absorption-free universe gives an 
equation of the same type as equation (l) w ith a slope value of 0.6 (Trum- 
pler and Weaver, 1953) it was accepted th a t a fair account of the  run of the 
num ber of stars in the Galaxy would be a tta ined  w ith a linear relationship 
such as equation (1). The effects of sm ooth absorption can be dealt w ith 
appropriately by changes in the slope.
B L O W  This variable controls the size of the s ta r field on the  paper. We 
used the convention th a t X arc min would plot out as X*BLOW 
inches.
F A C T O R  This param eter is used to  increase or decrease the  num ber of 
stars generated. Its net effect is a vertical shift of the  CCF.
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M A G M IN  and  M A G M A X  set the limits for the magnitudes of the 
stars in the generated field. MAGMIN represents the brighter and 
MAGMAX the fainter magnitudes.
B IN S This parameter establishes the number of bins into which the total 
magnitude range (MAGMIN to MAGMAX is divided. When the stars 
are generated, they are randomly spread over the width of these bins, 
by using specific weighting factors set by the SLOPE of the CCF.
L E N G T H  a n d  H E IG H T  specify the dimensions of the field in minutes 
of arc. In accordance with the richness of the CCF and its rate of 
growth set by ALOGNN, AMAGG and SLOPE, it was found that 
fields larger than 5' x 5' were not possible to manage because the 
computers tended to run out of allowed core memory. On a few 
occasions when bigger fields were needed, a mosaic of the required 
size was made by as many smaller fields as it was necessary.
SEED  This variable represents the initial value given to the random num­
ber generator function that controls the distribution of stars in the 
field (positions) and the noise in the simulated paper chart scans.
The parameters which will be described now pertain to the instrumental
setting for the observations; such as telescope scanning speed, aperture size,
chopping throw, lock-in amplifier, time constant, etc.
B E A M S I represents the radius of the observing aperture in arc seconds.
V E R S T E  is the distance between contiguous scan rows in seconds of arc.
T IM E C O  represents the lock-in amplifier time constant in seconds. This 
parameter depicts in a general manner the ability of the whole instru-
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mental set up to respond to sudden changes in the intensity of the 
observed area.
S C A N S P This variable controls the speed at which the telescope scans 
the field. For historical reasons this variable is given in units of 
arc min (angle)/seconds (time).
DELTAH controls the number of integrations taken along each row of the 
scan. It is given in arc seconds and indicates that the full length of 
the row should be divided into steps of length DELTAH.
C H O P This variable indicates whether chopping or non-chopping obser­
vations are being performed.
D IST A N  This parameter controls the length of the chop throw. It is 
given in seconds of arc. If a positive value is specified, chopping is 
performed parallel to the direction of motion (i.e. in Right Ascension) 
and the reference beam will be located to the west of the main beam, 
that means it will trail. A negative value indicates a perpendicular 
chopping action (i.e. in Declination); the reference beam will be lo­
cated to the south of the main beam, that means that the reference 
beam will be a few rows ahead than the main beam. This programme 
does not allow chop throws which are not integer multiples of the ver­
tical step size (VERSTEP). If DISTAN is equal to zero that means 
that no chopping is being performed.
B E A M SH  This variable controls the shape of the response function of 
the beam:
T O P H A T =  100% response inside the beam radius and zero outside.
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FLA T T O P =  100% response inside a distance equal to half the 
radius of the beam, then a linear decay to zero by the time the 
beam radius is reached and zero outside.
G A U S S IA N ^  A Gaussian decay with a standard deviation equal 
to the size of the beam (BEAMSI). Zero by the time the beam 
radius is reached and zero outside.
To conclude this section we will now describe those variables that control 
the output of the scan in paper chart.
P A P S P D  is the speed at which the chart paper moves. It is given in 
inches/min.
M X SIZ E  This variable represents the linear length on the paper chart 
that a star of magnitude MAGMAX (see above) will display. This 
parameter controls the transformation between detected brightness 
and height on the paper charts. It is given in inches.
N O ISE  This parameter represents the half peak-to-peak noise seen on the 
paper chart records of the observations. It is given in inches and its 
equivalent in magnitudes is:
Mn(peak — to — peak) =  MAGMAX — 2.5 log ( ————— ) (A.2)
\ MXSIZE /
M n (l')  =  MAGMAX -2 .5  log ( j £ g § | )  (A.3)
As it was mentioned before, programme FAKESCAN generated a field 
of stars within certain magnitude range and then scanned it generating a file 
where the coordinates of the observed scans were stored. It also produced 
a set of plots for these scans.
In order to count the sources from the observed scans another pro­
gramme was written. This programme simulated the process which the
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observer has to  follow in order to recover the num ber and m agnitude of 
the sources from  the paper records of the observations. This program m e 
is called C L IP PE R  and it accounts to  a certain degree for sources seen re­
peated in several rows and also accounts for the effects of confusion due to 
crowding of the field. These effects are dealt w ith by a simple application 
of the Poisson distribution function.
Listings of both  programmes FAKESCAN and C LIPPER  may be found 
at the end of this appendix.
A .3 T h e E xp erim en ts
A series of different experim ents were made in order to  assess the com­
bined effects of the scanning and counting procedures on the  recovered 
num ber of sources. Experim ent 1 studied the effects of scanning using 
different overlapping factors, different beam  shapes and different counting 
intervals. Experim ent 2 repeated the studies made in Experim ent 1 but, 
by using a larger effective area, it increases the statistical validity of the 
conclusions derived from Experim ent 1. In Experim ent 3 the effects of a 
Gaussian shaped beam  were analysed. This section is im portan t since for a 
real telescope-photometer-seeing com bination the most likely beam  shape 
is th a t of a Gaussian. Experim ent 4 studied the effects of the speed of the 
chart paper on the to ta l num ber of recovered stars. The effects of chopping 
were studied in Experim ent 5, while the effects of the telescope scanning 
speed were studied in Experim ent 6. Experim ent 7 studied the  effects of 
crowded fields on the counts.
A .3.1 E xperim ent 1
A field of 47 stars w ith m agnitudes in the range 0-11 was generated and 
subsequently scanned w ith a F lat-Top beam  of 12 arc sec diam eter. The
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scanning was repeated a number of tim es w ith different row separations and 
the resulting ‘paper charts’ were reduced using the counting program m e 
C LIPPER . The results are shown in Tables EX1-1 to  E X l-4 .
EX1-1 UP TO 
MAG
GIVEN MEASURED
FLAT TOP 5 0 0
VERTICAL 6" 6 1 1
BEAM 6" 7 3 4




EX 1-2 UP TO 
MAG
GIVEN MEASURED
FLAT TOP 5 0 0
VERTICAL 12" 6 1 0
BEAM 6" 7 3 2




EX1-3 UP TO 
MAG
GIVEN MEASURED
FLAT TOP 5 0 0
VERTICAL 10" 6 1 1
BEAM 6" 7 3 2





E X 1 -4 U P  T O  
M A G
G IV E N M E A S U R E D
F L A T  T O P 5 0 0
V E R T IC A L  8" 6 1 0
B E A M  6" 7 3 4




The results from this experim ent indicate th a t no perfect agreement 
between the given num ber of sources and the measured num ber is obtained 
in any case, bu t it is also apparent th a t the degree of agreem ent is a variable 
th a t depends on the ratio  between the distance between the rows (d) and 
the  size of the beam  (6).
Let us define the ratio  |  as the overlapping factor ( / ) ,  and let us also 
define the  degree of agreem ent between the given num ber of stars and the 
m easured am ount as D , where D is defined as follows:
D  = ( - t )  Y , ( G I V E N i -  M E A S U R E D i )  (A.4)
is the  mean statistical deviation.
The dependence of the m ean statistical deviation (D ) w ith  respect to 
the  overlapping factor ( /)  may be seen in Table E X l-4 a , and a graph for 
this table is given on Figure E X l- F l .
T A B L E / D
E X 1 -1 1.0 -3 .7 1
E X 1 -2 0 .5 5 .29
E X 1 -3 0 .6 3 .14
E X 1 -4 0 .7 5 0 .0 0
Figure E X l- F l  clearly illustrates th a t a sim ulated scanning observation,
«
using a F la t Top beam  yields best results when the overlapping factor (/)
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Figure EX1-F1: Dependence o f  the mean s t a t i s t i c a l  dev ia t ion  (D) 
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atta ins a value between 0.75 and 0.80.
The same field was now counted using a different counting interval, the 
results of this experim ent are shown in Table EX1-5:
EXl-5 UP TO 
MAG
GIVEN MEASURED
FLAT TOP 5.0 0 0
VERTICAL 6" 5.5 0 0
BEAM 6" 6.0 1 1
21 SCANS 6.5 1 2
/ = ! 7.0 3 4








From  the results on Table E X l-5  we infer th a t the degree of disagree­
m ent between the given number and the  m easured num ber of sources does 
not depend on the counting interval.
In order to  test the effects of different beam  shapes on the  counting 
results from a scan, we scanned the same field utilising a Gaussian and 
a Top H at beams. The results of these experim ents are shown in Table 
EX1-6.
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E X 1 -6 U P  TO  
M AG
G IV E N M E A S U R E D
(G A U S S IA N )
s = 6 "
M E A S U R E D  
(T O P  H A T )
M E A SU R E D  
(FL A T  T O P )
B E A M  6" 5 0 0 0 0
V E R T IC A L  6" 6 1 2 2 1
21 S C A N S 7 3 6 6 4
8 7 19 19 11
9 15 29 29 20
10 24 44 44 35
11 47 56 56 52
D = -8 .4 3 D = - 8.43 D = - 3 .7 1
The results from Table EX 1-6 reveal some interesting facts. F irst we 
notice th a t bo th  the Gaussian and the Top Hat scans appear to  give the 
same results under the same conditions. Secondly the m easurem ents ob­
tained w ith  the F la t Top beam  are relatively depleted w ith respect to  the 
o ther beam s; however the degree of agreem ent between the given am ount 
of sources and the  measured one is superior for the F la t Top beam .
So far we have established tha t:
• The num ber of stars in a field cannot be recovered exactly from  scan­
ning observations.
• The agreem ent between the m easured and the given num ber of sources 
appears to  vary as a function of the overlapping factor, which is de­
fined as the ratio  between the beam  size and the vertical step.
• The num ber of sources recovered for the same field depends upon the 
shape of the beam  which has been utilised. Gaussian and Top Hat 
beam s seem to  give the same results, whereas the F la t Top beam 
gives different results which seem to  show a superior agreem ent with 
the given num bers than  the Gaussian or the Top H at results.
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A .3.2  E x p er im en t 2
In order to test the partial conclusions outlined in the previous subsection, 
and to increase the statistical significance of the results, we generated an­
other four areas similar to the one which we have been studying. These 
fields are of the same size, number of stars and magnitude distribution, 
however they differ in the positional distribution of their stars (they have 
been assigned different values to the variable SEED). The results of these 
experiments may be seen in Table EX2-1.
From Table EX2-1 we may see the following:
• The present definition of the discrepancy depends on the size of the 
region studied. Thus a better definition for the discrepancy would be 
one which normalises its value to the area of the region under study. 
The mean discrepancy for the ‘total’ case is of the same order as the 
discrepancy of each individual case.
• The normalised value of the discrepancy for each sub-area is of the 
same order as the mean discrepancy value for the total area. This 
result indicates that the accuracy of the counting technique (counting 
subroutine) is not improved with a larger sample.
On Figure EX2-F1 we have plotted the given Cumulative Counts Function 
(CCF) (solid line) for the ‘total’ case in Table EX2-F1. The dots represent 
the values recovered from the scanning measurements for the case with 
/ =  0.75, which has been found to yield best results. The observed values 
have been given vertical and horizontal uncertainties which account for the 
following effects:
• Statistical uncertainties (y/n) (vertical)
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Figure EX2-F1 : Plot of the given CCF (so l id  l in e ,  t r iang les ) .





F I G U R E  E X 2 - F 1
nitude of the  object seen on the scans. This effect arises from  the  way 
the m agnitude calibration is made. The continuous changes in the 
position of the  objects w ith respect to  the  ea rth ’s atm osphere makes 
it impossible to  apply accurate values for the extinction coefficients. 
Also, because of the long tim e th a t elapses between calibrations, drifts 
in the instrum ental setup add to this uncertainty. O ur observational 
results indicate th a t a value of ±0.3 mag is appropriate for this quan­
tity.
Bearing all these points in mind, we m ay conclude th a t the agreement 
between the  given CCF (solid line) and the observed one (crosses) is very 
good.
On Figure EX 2-F2, a graph of the normalised discrepancy for the ‘to ta l’ 
case against the overlapping factor ( /)  is shown. This figure confirms our 
previous finding th a t an overlapping factor of the order 0.75 for scans made 
w ith a Flat-Top beam  produces results which are closer to  the  original 
counts th an  those obtained w ith o ther / ’s and beam  shapes.
A .3.3 E x p er im en t 3
W hen we are dealing w ith  a real s tar field and a real instrum ental setup, the 
most likely shape for the beam  is th a t of a Gaussian. In order to  study in 
detail the  effects of this beam  shape on the observations, we have scanned 
the same s ta r field which we have used for previous experim ents, w ith a 
Gaussian shaped beam. Four different values of the overlapping factor (/) 
were used. The results of these sim ulations may be seen in Table EX3-1.
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Figure EX2-F2: Normalised discrepancy (D) against the overlapping 
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E X 3 -1  (G A U S S IA N  B E A M ) s= 6 "
U P  T O G IV E N B E A M = 6 " B E A M = 6 " B E A M = 6 " B E A M = 6 "
M A G V E R T IC A L = 6 " V E R T IC A L = 6 "
8= 6"
V E R T IC A L = 6 " V E R T IC A L = 6"
5 0 0 0 0 0
6 1 2 2 2 2
7 3 6 5 4 3
8 7 19 13 15 9
9 15 29 21 18 14
10 24 44 37 26 22
11 47 56 43 38 28
£ > = -8 .4 3 £ > = -3 .4 3 £ > = -0 .7 1 £ > = + 2 .8 6
Figure EX 3-F1 shows a graph of the values of the discrepancy (D ) 
against the overlapping factor ( /) .
An interesting point may be noticed from Table EX 3-1 and Figure 
EX 3-F1: For a Gaussian beam , the agreement between the  given and the 
m easured num ber of sources is m axim um  when /  ~  0.6.
Since for a real telescope, the shape of the beam  is more similar to a 
Gaussian function than  to  a F lat Top function, we suggest th a t for future 
scanning observations an overlapping factor of ~  0.6 should be used. This 
will ensure th a t the recovered num ber of sources from the scans be as close 
to  the real num ber of sources as it will be allowed by the instrum ental 
setup.
A .3.4 E xperim ent 4
To assess w hether the chart paper speed has any effect on the to ta l num ber 
of stars recovered, we ran  five different observations. These observations 
were recorded on paper a t speeds of 2, 3, 4, 6 and 8 inches per m inute. The 
results are shown in Table EX4-1.
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Figure EX3-F1: P lo t  o f  the Discrepancy parameter (D), against 
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EX4-1
UP TO GIVEN 2 3 4 6 8
MAG IN/MIN IN/MIN IN/MIN IN/MIN IN/MIN
5 0 0 0 0 0 0
6 1 0 0 0 0 0
7 3 2 2 2 2 2
8 7 6 6 6 6 6
9 15 10 10 10 10 10
10 24 17 17 17 17 17
11 47 25 25 25 25 25
FLAT TOP BEAM=6" VERTICAL=12"
The results in Table EX4-1 show th a t the speed of the paper does not 
have any influence on the to ta l num ber of sources counted.
CH O PPIN G
A .3.5 E xperim ent 5
In order to  study w hether the chopping process has any significant effect 
on the counts obtained from a paper chart, two fields w ith  the  same char­
acteristics were generated and were scanned w ith a F lat Top beam . In the 
first case the scanning was conducted in RA, whilst in the second it was 
perform ed in DEC. The results of these experim ents are shown in Table 
EX5-0.








5 0 0 0 0
BEAM=6" 6 1 0 0 0
VER=12" 7 3 2 2 2
CHOP=12" 8 7 6 6 6
FLAT TOP 9 15 10 10 10
10 24 17 15 17
11 47 24 22 25
D=5.43 D=5.57 D = 5.29
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The results in Table EX5-0 show that:
• At bright magnitudes there is no difference between the counts from 
one chop direction to the other.
• There is a slight difference for fainter magnitudes, in this case for 
magnitudes 10 and 11. However, the differences are not significant.
The mean deviation from the measured counts to the given counts for 
the three cases is essentially the same.
For the sake of completeness we will now run a series of experiments, 
in the chopping mode, similar to those made for the case of single beam 
observations; so we may determine in what way, if any, are the counts 
affected by the degree of overlapping of beams.
A forty seven star 2' x 2' field has been generated and scanned by 
a chopping instrument. The chopping was first performed in RA. Four 
different overlapping factors were used; / =  1.0, 0.75, 0.60, and 0.50. The 
same field was later scanned performing the chopping in DEC. The same 
number and same values for the overlapping factors were used. The results 
are shown in Table EX5-1 for the RA case and in Table EX5-2 for the 
DEC case.
E X 5-1 U P TO  
M AG
GIVEN RA CHOP  
/= 1 .0  
ct= 12"
RA CHOP  
/= 0 .7 5  
ct= 16"
RA CHOP  
/= 0 .6 0  
ct= 20"
RA CHOP  
/= 0 .5 0  
ct= 24"
5 0 0 0 0 0
B E A M =6" 6 1 1 0 1 0
FLAT T O P 7 3 4 4 2 2
8 7 11 8 6 6
9 15 19 17 10 9
10 24 34 26 21 15
11 47 49 36 29 23
ct= ch op  throw D = -  2.86 D = 0.86 D = 4 .0 0 I>=6.00
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EX5-2 UP TO GIVEN DEC CHOP DEC CHOP DEC CHOP DEC CHOP
MAG /=1.0 /=0.75 /=0.60 /= 0.50
ct=12" ct=16" ct=20" ct=24"
5 0 0 0 0 0
BEAM=6" 6 1 1 0 1 0
FLAT TOP 7 3 4 4 2 2
8 7 11 8 5 6
9 15 18 17 11 10
10 24 28 25 23 18
11 47 45 38 32 24
ct=chop throw D=-1.43 D=0.71 D = 3.29 D = 5.29
From  Tables EX5-1 and EX5-2 we confirm th a t for a given field, the 
differences in counts between the RA chopping case and the  DEC chopping 
case are basically negligible.
Figures EX 5-F1 and EX 5-F2 illustrate the dependence of the  discrep­
ancy param eter D w ith respect to  the overlapping factor /  for the  RA and 
DEC chopping cases respectively. It was noticed th a t the general discrep­
ancy was lower if we excluded the counts for the last m agnitude bin. We 
defined the D i0 index which is similar to the D index, except th a t it ex­
cludes the counts for M = l l .  The result of doing this is a lowering of the 
discrepancy curve and also a decrease in the value of f 0 (Overlapping factor 
th a t provides the best num ber recovery).
The m ean value obtained for the /o ’s for each curve indicates th a t the 
best observational com bination of param eters to obtain counts closer to  the 
real num ber should give an f 0 ~  0.77 for RA chopping and an / 0 ~  0.80 
for DEC chopping. The sim ilarity between these factors and th a t obtained 
for the non-chopping case is very reassuring.
We may notice from Figure EX 5-F1 and EX 5-F2 th a t the discrepancy 
lines for the param eters D and D 10 seem to  curve up tow ards /  ~  1. This 
indicates th a t the difference between the given and the observed num ber 
of sources is decreasing towards those cases which have overlapping factors 
in the range 0.8 <  /  < 1 .0 .
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Figure EX5-F1: Plot of the Discrepancy parameter (D), against 
the overlapping factor ( f ) ,  for the RA chopping 
case. Open dots i l lus tra te  the parameter D.
Full dots i l lustrate  parameter (see text 




















Figure EX5-F2: Plot of the Discrepancy parameter (D), against
the overlapping factor (f) ,  for the DEC chopping 
case. Open dots i l lust rate the parameter D.
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At first sight, this result seems to be unexpected. Our expectations 
indicate that for higher values of the overlapping factor (/) more sources 
will be detected by the instrumental setup, due to multiple detection of the 
same source. It is the presence of the reference beam which is responsible for 
causing the discrepancy line to curve up as higher values of the overlapping 
parameter are reached. For the chopping cases, a comparable number of 
sources is detected on the main as well as on the reference beams, so the 
final result is a net decrease in the total number of sources detected, in 
particular at the faint magnitude end. These arguments suggest that a 
more realistic representation of the discrepancy line for chopping cases is 
obtained when the large values of the overlapping parameters are excluded. 
If this is done for our present cases, the highest degree of agreement between 
the given and the observed sources is attained for /  ~  0.75. The coincidence 
of this value with that for the single beam experiments is rather reassuring. 
We have, therefore, decided to adopt this value of /  for the RA and DEC 
chopping cases.
A .3.6 E xperim ent 6
In order to assess the effects of the telescope’s scanning speed on the counts, 
two observations of the same field were conducted at different scanning 
speeds. The results of these experiments are shown in Table EX6-1.






BEAM=6' 5 0 0 0
VERTICALS' 6 1 1 1
21 SCANS 7 3 4 4
FLAT TOP 8 7 11 11
9 15 20 20
10 24 35 35
11 47 52 50
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Only at the faintest magnitude levels there is a slight difference between 
the detected and the given number of sources, however, the difference is not 
significant. We, therefore, may conclude that a two fold increase or decrease 
in the scanning speed of the telescope is not going to have any effect on the 
total number of counts detected.
A .3.7 E xperim ent 7
In order to study the effect that a very crowded field will have on the number 
of counts detected, we have generated a field which contains stars in the 
magnitude range 10 to 13. This field has been scanned with a single beam 
and with RA and DEC chopping as well. The results of this experiment 
are shown in Table EX7-1.








9 0 0 0 0
BEAM=6" 10 9 16 14 10
VER=12" 11 33 53 45 39
THROW=12" 12 89 89 80 88
FLAT TOP 13 168 103 96 99
14 168 95 102 108
On a previous experiment (Experiment 4) on Table EX4-2 we compared 
the countings, for a non-crowded field, between the single beam case, and 
the chopping cases. There we noticed that the differences between these 
three cases, if any, were negligible; only at the faint magnitude end, where 
the degree of crowding was higher, there was a hint of discrepancy between 
the single and the chopping cases. This discrepancy was towards fewer 
counts for the chopping cases.
Table EX7-1 shows the comparison between the single beam and the 
chopping cases for a crowded field. Independently of the absolute accu-
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racy of the counts, we may notice that there is a general tendency for the 
chopping counts to be fewer than the single beam counts. This effect, as 
has been mentioned above, is expected and is due to counts cancellation by 
the reference beam. The dramatic differences between the given and the 
observed number of sources at the faintest level is due to the overlapping 
corrections.
At this level the chopping process fools the overlapping corrections into 
thinking there are not as many sources, and hence their numbers are not 
reduced by higher amounts. This is the reason why the chopping counts at 
the faintest magnitude level are higher than those for the single beam case 
at the same brightness level.
A .4 C on clusions
• Counting sources from a paper-chart scan never reproduces the exact 
number-magnitude distribution of sources in the sky. The reasons 
for this being so are many, however we shall mention a few: (1) the 
crowding of the field, (2) the inhomogeneous positional distribution 
of the sources in the sky, (3) the way the field is covered by the 
scanning beam, (4) chopping effects, (5) noise on the scans, (6) slight 
variations of the atmospheric conditions, etc. The last two effects will 
mainly affect the faintest detectable sources, and those stars whose 
magnitudes lie close to the limits of the bins which are chosen for 
counting.
• Computer simulations of the scanning method have shown that the 
ratio between the beam size and the separation of scanning rows 
(overlapping factor /  = 5) plays an important role on the number 
of sources recovered from the scans. It was also shown that the shape
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of the spatial response function of the aperture-field-optics-detector 
combination is important in influencing the number of sources found.
• Three theoretical beam shapes, which could be reproduced instru- 
mentally were used to study the beam shape effects. A (1) TOP 
HAT beam, a (2) FLAT TOP beam and a (3) GAUSSIAN beam 
were utilised. Our findings for each beam shape are as follows:
— The TOP HAT and GAUSSIAN beams give the same results.
— The results of the FLAT TOP beam always give a smaller num­
ber of sources than the TOP HAT and GAUSSIAN beams for 
the same observational and instumental characteristics.
— The FLAT TOP beam gives results which agree more accurately 
with the original number of stars when the overlapping factor is 
set equal to f o  ~  0.75.
— The TOP HAT and GAUSSIAN beams give best results when 
the overlapping factor is set equal to / 0 ~  0.6.
— The values of the overlapping factors stated in the previous para­
graphs should be kept in mind when planning real telescope 
scanning observations.
• The speed at which the chart paper moves does not produce any 
noticeable effect on the number of counts measured.
• The speed at which the field is scanned (telescope speed) does not 
have a significant effect on the total number of sources recovered 
from the scans as long as the speed variation is within a factor of 2 
or 3.
• When chopping observations take place, there is no significant differ-
149
ence between the results obtained w ith parallel (RA) chopping and 
perpendicular (DEC) chopping. There is also no significant differ­
ence between the chopping and non-chopping cases for relatively un­
crowded fields.
This points m ust be interpreted carefully because observational ex­
perience has shown th a t for long non-chopping scans, drifts in the 
instrum ental setup and variations in the brightness of the sky may 
change the results quite dram atically.
• The previous point indicates th a t if a choice between parallel and 
perpendicular chopping is present, and one is interested in covering 
as large an area as possible, the perpendicular chopping m ode should 
be chosen.
• The overlapping factor also plays an im portan t role on chopping ob­
servations. It has been shown th a t the overlapping factors for chop­
ping observations which produce best results depend on the shape of 
the beam  and have the same values as those for single beam  observa­
tions:
f o  (FLAT TO P) -  0.75 
f o  (TO P HAT) -  0.60 
f 0 (GAUSSIAN) -  0.60
• The observations of very crowded fields pose a m uch more difficult 
problem. The counts for the brighter m agnitudes appear enhanced 
w ith respect to  the given numbers. We believe this effect to  be pro­
duced by the background of faint sources which crowd up in the  beam  
area and increase the counts.
At the faint end the counts are anomalously depleted. This is caused
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by the crowding of sources on the field, which simulates the detec­
tion of the same source several times, hence the overlapping correc­
tions take away more sources than they should. However, since some 
sources must be taken away and other must not, producing a crite­
rion for source elimination or conservation represents a very difficult 
problem.
A .5 R e fe r e n c e s
1. Trumpier, R.J. and Weaver, H.F., 1953, Berkeley, University of 
California Press.
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IN THIS APPENDIX WE GIVE THE L I ST I NG OF THE PROGRAMME THAT 
SIMULATES THE GALACTIC DISTRIBUTION OF STARS.
PROGRAM LUMINU
C
C THIS PROGRAMME PRODUCES THE OUTPUT OF TOTALf OR COMPLETE
C P O S S I B I L I T I E S  FOR THE DISK CASE ONLY . I T  ALSO ALLOWS FOR
C EXPONENTIAL Z DECAY OR SECH**2 Z DECAY.
C IT ALSO ALLOWS FOR A SPHEROIDAL BULGE OF RADIUS RBULGE (KPC)
C , WHERE NO DISK CONTRIBUTION WILL BE OBTAINED. IN  EFFECT IT
C MIMICS A SPHEROIDAL VOID AT THE GALACTIC CENTRE WITH RADIUS
C EQUAL TO ’ RBULGE’
C THE PROGRAMME PRODUCES THE DISTANCE DISTRIBUTION (EVERY DISTEP
C SOURCES WITH RESPECT TO SPECTRAL TYPE AND APPARENT MAGNITUDE
C AND STORES IT IN A VERY MASSIVE F ILE CALLED RDTRIBU. DAT. A
C REDUCED VERSION OF THIS F ILE IS OBTAINED BY ADDING ROWS
C AND COLUMNS,AND IS STORED IN A NOT SO MASSSIVE F ILE CALLED
C RDT COMP. DAT.
C A SHORT OUTPUT GIVING THE TOTAL NUMBER OF SOURCES
C EXPECTED DOWN TO A CERTAIN MAGNITUDE, PLUS ITS LOGAR ITHM, AND THE
C FLUX MAY BE OBTAINED.THE FLUX IS EXPRESSED IN NUMBER OF STAR
C ZERO MAGNITUDE (FLUX)  AND IN UNITS OF WATTS/ ( CM* * 2 ) ( SR) ( MI OR'
C ( F L UX 1 ) .
C THIS PROGRAMME ALSO ALLOWS TO CALCULATE THE LUMINOSITY
C FUNCTIONS AT OTHER WAVELENGTHS ( B , V , J , H , K , 2 . 4 , B - V , V - K ,
C J-H , H-K AND J - K )  .
C
C THIS PROGRAMME HAS ALSO BEEN DESIGNED TO ALLOW THE USER TO
C ESTABLISH UPPER AND LOWER L I M I TS  AT ANY OTHER WAVELENGTH




C THE PROGRAMME INSPECT.FOR PERMITS
C INSPECTION OF THE FILE RDTRIBU. DAT AND MAY EXTRACT
C SECTIONS OF THIS FI LE BY SPECIFYING THE DISTANCE RANGE ONE IS
C INTERESTED ON.THIS PROGRAMME PUTS ITS OUTPUT IN A FI LE CALLE
C DI STD I S T R . DAT, THAT MAY BE AS MASSIVE AS RDTRIBU.DAT.
C
C THI S PROGRAMME HAS TO BE LINKED AS FOLLOWS:
C LINK LUMINUM, LUMINUM1, ALEXPLOT1, BOX, LBY: P L O T / L I B
C LUMINUM- MAIN PROGRAMME
C LUMINUM1«OTHER SUBROUT INES( ANGLE HANDLING, COORD I NAT ES)
C ALEXPLOT 1 .PLOTTING SUBROUTINES FOR LF
C BOX.SUBROUT INE THAT PRODUCES THE AXES AS A NICE NEAT BOX
C LBY:PLOT/L IB-SYSTEM PLOTTING SUBROUTINES
c





































T H I S  PROGRAMME CALCULATES THE L U M I N O S I T Y  FUNCT I ON OF 
OUR GAL A X Y . T H E  O R I G I N A L  DATA ARE:
A )  POS I T I  ON ( GALACT I C ( P O S I N ( 1 & 2 )  , EQUATOR I A L ( POS IN 
( 3  & 4 )
B )  MEAN ABSOLUTE MAGNI TUDE ( RMO)
O D I S P E R S I O N  ABOUT MEAN ABSOLUTE MAGNI TUDE ( D I S P )
D )  LOCA L DEN S I T Y  ( AROUND SUN)  IN THE PLANE ( RLOGNO)
E )  CHARACTERI  ST IC DECAY HEI GHT PERPENDI CUL AR TO GA-
L A C T I C  PLANE ( B E T A )
F )  CHARACTERI  ST IC DECAY LENGTH ALONG GA L A C T I C  PLANE
FROM THE CENTRE ( R A D S C L = 2 . 5  KPC)
G)  LOCAL ( AROUND SUN)  ABSORPTI ON IN MAG/ KPC ( A B S N )
H )  DI  STANCE FROM THE SUN TO THE CENTRE ( C )
I ) CCC2 * C*  * 2
I 1 ) RBULGE * RAD I US OF THE BULGE IN KPC 
J ) M I N I MUM DI ST ANCE FOR F I R S T  I T E R A T I O N  ( ST ARTX ■=
0 . 0 0 5  KPC)
K )  SP ECT RA L TYPES ( S P E C T P )
L )  CHARACTERI  ST IC DECAY LENGTH OF ABSORBI NG MATTER
ALONG THE PLANE ( A B S C A L - 4  KPC)
M )  BEAMWI DTH ( BEAMTH =DEGREE S , BW« RAD I A N S )
N ) NDMS , NPSN & NPT CONTROL V A R I A B L E S
D I M E N S I O N  D I S P ( 3 2 ) . R L O G N O ( 3 2 ) , S ( 3 2 , 4 3 ) , R M ( 3 2 ) , D A T A ( 1 3 )
X , GX ( 4 )  , W X ( 4 )  , I C C ( 8 )  , B E T A ( 3 2 )  , A N S ( 1 1 )  , T O T ( 4 0 )  , T O T M ( 4 0 )  ,
XT OTMK( 4 0 )  , COORDX( 2 0 )  , C O O R D Y ( 2 0 ) , D I F I L ( 3 2 , 4 0 ) , F 1 ( 4 0 ) , F 2 ( 4 0 )  
X , T I P O ( 3 2 )  , B R I L L O ( 4 0 )  , D I S P B V ( 3 2 )  , D I S P J H ( 3 2 )  , D I S P H K ( 3 2 )  , D I S P J K ( 3 2 )  
X , D I S P A ( 3 2 )
D I ME N S I ON  RMO B ( 3 2 )  , R M 0 V ( 3 2 )  , R M 0 J ( 3 2 )  , R M 0 H ( 3 2 )  , R M 0 2 2 ( 3 2 )  ,
R M 0 2 4 ( 3 2  ) , RMOBV( 3 2 )  , R M 0 V K ( 3 2 )  , R M 0 J H ( 3 2 )  , R M 0 H K ( 3 2 )  , 
RMO J K ( 3 2 )  , RMO( 3 2 )  , F L U J O ( l l ) , R M 1 ( 3 2 )
COMMON / M A G D E S /  RMOB, RMOV, R M O J , RMOH, R M 0 2 2 , R M 0 2 4 , RMOBV, RMOVK,
R M 0 J H , R M 0 H K , R M 0 J K , R M 0 , D I S P , F L U J O,
FLU J O S , RM1 , ABSN1 , I L I  MA G, I L I M C O ,
Dl  S P B V . D I S P J H . D I S P H K , D I S P J K ,
D I SPA
COMMON / MAGDE 2 /  C OL C H . WA V L l  
I NTEGER DUM1 ( 4 0 )
CHARACT ER* 9 S P E C T P ( 3 2 )
C H A R A C T E R * 18 P O S I N ( 4 )
CHARACT E R * 15 D M S ( 3 )
CHARACT ER* 4  P O U T ( 2 )
CHARACT E R * 1 CANS 
CHARACT ER* 10 CNAME 
CHARACT E R * 3 WA V . WA V L l  
CHARACTER* ?  COLCH
AT T H I S  POI NT  THE BLOCK DATA STATEMENT ( G I V E N  AT THE END OF 
THE MAI N  PROGRAMME)  I N I T I A L I S E S  AL L  THE V A R I A B L E S  CONTAI NED 
IN THE COMMON BLOCK MAGDES
f
DATA ( P O S I N (  I ) , I - 1 , 4 ) / ’ G A L A C T I C  LONG I T U D E L A T  I TUDE 






2 4 3 2
2 4 3 3
5 5 0 9
10
DATA ( D M S ( I ) , I - 1 , 3 ) / ’ DEGREES.  ’ , ’ MI NUTES OF A R C . ’ ,
* ’ SECONDS OF A R C . ’ /
DATA ( POUT(  I ) , I -1 , 2 ) / ’ YE S . ’ , ’ NO . ’ /
DATA ( R LOGNO( I ) , I -1 , 3 2 )
* / 2 . 9 5 , 3 . 8 3 , 4 . 0 9 , 5 . 3 3 , 5 . 5 4 , 6 . 0 9 , 6 . 3 9 , 6 . 5 , 7  . , 7 . 05  
X7 . 1 5 , 7 . 2 5 ,  7 . 3 5 , 4 . 6 5 , 4 . 6 5 , 5 . 2 , 5 . 5 9 , 5 . 2 3 , 4 . 2 8 , 3 . 4 8 , 3 . 1 3 , 3 . 1 3 ,  
X3 .  1 3 , 3 .  , 3 .  , 2 . 4 5 , 2 . 0 9 , 1 . 6 5 , 2 . 6 1 , 1 . 5 3 , 1 . 4 9 , 1 . 1 /
DATA ( BETA( I ) , I - 1 , 3 2 )
* / . 0 4  , . 0 4 ,  . 0 4 ,  . 07 , . 1 ,  . 1 4 ,  . 2 5 , . 3 ,  . 3 5 ,  . 3 ,  . 3
X . 5 ,  . 5 ,  . 2 5 ,  . 2 ,  . 2 ,  . 3 ,  . 3 ,  . 3 ,  
X , . 05 , . 0 5 ,  . 0 5 /
DATA S T A R T X / . 0 0 5 /
DATA ( SPECT P ( 1 ) , l - 1 , 3 2 )
. 3 ,  . 3 ,  . 3  , . 3 , . 3 ,  . 3 ,  . 3 ,  . 0 5
* /  ’ B0 , 1 V ’ , ’ B 2 , 3  V ’ B5 V , ’ B8 - A0  V
X , ’ A 2 - 5  V ’ , ’ FO- 5  V ’ F8 - G2  V , ' G 5  V
X , ’ K 4 - 5  V ’ , ’ MO- 1 V ’ M2 - 3 V , ’ M4 - 5  V
X ’ F 8 - G2  I I I ’ , ’ G5 I I I G8 1 1 1
X ’ K 0 , 1 I I I  ’ , ’ K2 , 3 I I I  ’ , ’ K 4 , 5 I I I  ’ , ’ MO 111
X ’ Ml  I I I , ’ M2 I I I M3 1 1 l ’ M4 1 1 1
X ’ M5 I I I , ’ M6 I I I M7 1 1 1 ’ M8 + I I I  ’ ,
X ’ YOUNG OB ’ , ’ A- G 1 - 1 1 ’ , ’ K -M2 1 - 1 1 ’ , ’ M3 - 4  1 - 1 1 ’ /
. 3 ,  . 3 ,
G8- K3  V
PARAMETER ( P I - 3 . 1 4 1 5 9 2 6 5 4 )
LOGI CAL PASS, ESTADO,  I LI  MAG,  I L I M C O , AREALG
REAL IMAGMI  , I MAGMA, I COLMI  , I COL MA, I BUL GE, I RI NG , I D I S K
C O L C H - ’ ’
WRI T E ( 6  , * )  ’ I UN I T - ’
READ( 5 , * ) ( UNI T 
NDMS- 1 
NPSN « 1 
NPT - 2
ANUMSF « 0 .0 
I T I  ME S - 1 
I T P LOT - - 1 
DO 2 4 3 2  1 - 1 , 3 2
T I P O ( I ) - 0 . 0  
DO 243 2  J - 1 , 40  
D I F  I L ( I , J ) - 0 . 0  
DO 2 4 3 3  1 - 1 , 4 0
BR I L L O(  I ) - 0 . 0  
E ST ADO- . F A L S E .
I LI  MAG- . F A L S E .
I L I M C O - . F A L S E .
AREALG- . F A L S E .
OPEN(UN I T - 1 0 ,  F I L E - ’ RDTRI BU 
OPEN(UN I T - 1 1 , F I L E -  ’ RDTCOMP 
OPEN(UN I T - 1 3 , F I L E - ’ L F F I T S ’
OPEN(UN I T - 1 8 , F I L E - ’ FULLOUT 
OPEN( UN I T - 2 5  , F 1 L E
. STATUS-  ’ NEW’ ) 
, STATUS-  ’ NEW’ ) 
STATUS-  ’ NEW’ ) 
. S T A T U S - ’ NEW’ ) 
T OT AL S ’ , S T A T U S . ’ NEW’ )
WR I T E ( 6 , 1 0 )
FORMAT( ’ G I V E : ’ , / , T 6 ,
1 ’ 1 ) LOCAL ABSORPTION ( MAG/ KPC) ’ , / , T 6 ,
2 ’ 2 ) ST E L LAR RADI AL SCALE LENGTH ( K P C )  ’ , / , T 6 ,
3 ’ 3 ) DI  STANCE TO THE GALACTI C CENTRE ( KPC)  ’ , / , T 6 ,
4 ’ 4 ) ABSORPTI  ON RADI AL SCALE LENGTH ( KPC) , / , T 6 ,
5 ’ 5 ) ABSORPT1 ON PERPENDI CULAR SCALE LENGHT ( KPC)
6 ’ 6 ) BEAM DIAMETER ( DEG)  , /  , T 6,
7 ’ 7 ) BULGE RADIUS ( KPC)  , /  , T 6 ,
8 ’ 8) 9 )  : B BAND’ , /  , T 6 ,
X y 10)  : V BAND’ , / , T 6 ,
X y 11 ) : J BAND’ , / , T 6 ,
X y 12)  : H BAND’ , /  , T6 ,
X y 13)  : K BAND’ , /  , T 6 ,
X y 14 )  : 2 .4 M 1 CRONS’ , /  , T 6 ,
X y 1 5 )  : B - V COLOUR’ , / , T 6 ,
X y 1 6 )  : V - K COLOUR’ , /  , T 6 ,
X y 17 )  : J -H COLOUR’ , /  , T 6 ,
X y 18 )  : H- K COLOUR’ , /  , T 6 ,
X y 19)  : J -K COLOUR’ , /  , T 6 ,
X ’ 2 0 ) MOLECULAR RING W1DTH ( K P C ) ’ )
WR1T E ( 6 , * )  ’ 2 1 ) R 1 NG CONCENTRATI ON TI MES SOLAR’
WR 1T E ( 6 , * )  ’ 2 2 ) BULGE E C C E N T R I C I T Y ’
W R I T E ( 6 , * )  ’ 2 3 ) BULGE DENSI TY/ SOLAR D E N S I T Y ’
W R I T E ( 6 , * )  ’ 2 4 ) DECAY POWER FOR BULGE y
WR1T E ( 6 , * )  ’ 2 5 ) G 1 VE RELATI VE FACTORS FOR BULGE: R 1NG
READ( 1 UN I T , * ) ABSN, RADSCL, C , A B S C A L , ABSPER, BEAMTH,
\ / . T 6 ,
1 RBULGE
2 I BULGE 
CCC2 ■= C* * 2
B W- ( B E A M T H ) * ( 0 . 0 1 7 4 5 3 2 9 2 5 )
I WAV, SR I N G , CONC, ECC, BULGE, P , 
I RI NG , I D I S K
C
CALL BANCOL(  I WAV , WAV, 2 )
C
Q X X X X X X X X X X X X X X K X X X K X X X X X X X X X X K X X X X K X X X K K X K X K X K X X K X K K K K X K K K X X X K X X K K K X K
c
C UNTI L  THE NEXT SEPARAT I ON, SETTI NG OF STATUS TAKES PLACE
C
C
6 0 0 0  WRIT E ( 6 , 1 0 1 )
101 FORMAT( / / ’ WELCOME TO PROGRAM LUMI N,  FAST V E R S I O N . ’
X , / / ’ DEFAULTS A R E : ’ / )
22 W R I T E ( 6 , 1 0 2 ) POS I N( NPSN)  , POSI N( NPS N+ 1 ) , B E AMT H, DMS ( ND MS )  , ABSN, 
XRADSCL, POUT( NPT) , ABS CA L , A B S P E R , C , RBULGE, WAV, SR I NG, CONC,
* ECC, BULGE, P
102 F ORMAT( ’ ( 1 )  POSI T I ONS ARE INPUT IN ’ , A 1 9 ,  ’ AND ’ , A 1 2 /
’ ( 2 )  THE BEAM WI DTH IS ’ , F 5 . 2 , ’ ’ , A 1 5 , / ,
’ ( 3 )  ABSORPTION IS ’ . E 1 1 . 4 , ’ MAGNI TUDES PER K P C . ’ /
’ ( 4 )  THE RADI AL SCALE LENGTH OF THE STAR D I S T R I B U T E
, F 4 . 2  , ’ K P C . ’ / ’ ( 5 )  PRODUCE PRINTOUT OF SPECTRAL CLASS
( 6 )  THE RADI AL SCALE OF ABSORBI NG MATTER IS ’
» F 4 . 1 ,  KPC . ’
’ ( 7 )  THE PERPENDI CULAR SCALE OF ABSORBI NG MATTER’ ,
’ IS ’ , E 9 .2 , ’ KPC ’ , / ,
’ ( 8 )  THE RADI US FROM THE GALACTI C CENTRE ’ ,
F 5 . 2  , ’ KPC . ’ , / ,
’ ( 9 )  THE RADI US OF THE BULGE IS
F4 . 1  , ’ KPC . ’ / ,




X I S 









X ’ ( 1 1 )  MOLECULAR RING WI DTH IS ’ ,
X E l l  . 4 ,  ’ KPC ’ , / ,
X ’ ( 1 2 )  MOLECULAR RING DENSI TY/ SOLAR DENSI T Y-  ’ , E 1 1 . 4 , ’ T I M E S ’
X / , ’ ( 1 3 )  BULGE ECCENTRI CI TY IS ’ , E 1 1 . 4 , / ,
X ’ ( 1 4 )  BULGE DENSI TY/ SOLAR DENSI TY IS ’ , E 1 1 . 4 , / ,
X ’ ( 1 5 )  DECAY POWER FOR BULGE IS ’ , E 1 1 . 4 )
W R I T E ( 6 , 5 0 8 1  ) 1BULGE,  I R I NG,  I D I S K  
5081 FORMAT( ’ ( 1 6 )  BULGE : R I N G : DI SK - ’ , 3 F 8 . 4 )
W R I T E ( 6 , 1 0 3 )  ’ D E F A U L T ’ , ’ DE F AUL T ’ , ’ DEF AUL T S ’
103 FORMAT( ’ TO CHANGE ’ , A , ’ : KEY IN NUMBER ASSOCI ATED WI TH ’ , A ,
X ’ AND HI T R E T U R N / 2 0 X , ’ YOU WI L L  THEN BE PROMPTED FOR FURTHER’ ,
X ’ I N F O R MA T I O N . ’ / / ’ TO CONTINUE WITHOUT CHANGING ’ , A , ’ : ’
X , ’ JUST TYPE ZERO ( 0 ) ’ )
44 CONTI NUE
READ( I UN I T , * )  IANS
I F ( (  I A N S . G E . 0 . )  . A N D . ( I A NS . L E . 1 6 ) ) GOTO 21 
WR I T E ( 6 , 1 0 5 )
105 FORMAT( ’ YOUR REPLY MUST BE ONE OF 1 , 2 , 3 , 4 , 5 , 6 , 7  ’
X , ’ , 8 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 1 6  OR JUST RETURN’ )
GOTO 22
21 GOTO( 3 0 , 2 4 , 2 5 , 2 6 , 2 7 , 2 8 , 1 0 0 0 , 3 0 0 0 , 2 0 0 0 , 4 0 0 0 , 7 0 0 0 , 8 0 0 0 ,
* 9 0 0 0 , 9 0 1 0 , 9 0 2 0 , 9 0 3 0 , 9 0 4 0 ) , I ANS+1
24 W R I T E ( 6 , 1 0 6 )
106 FORMAT( ’ 1.  YOU HAVE A C H O I C E : ’ / ’ ( 1 )  POSI T I ONS ARE INPUT IN
X ’ GALACTI C LONGITUDE AND L A T I T U D E . ’ / ’ ( 2 )  POSI T I ONS ARE INPU
X , ’ IN RIGHT ASCENSI ON AND D E C L I N A T I O N . ’ / ’ KEY IN 1 OR 2 FOLLOWED 
X ’ BY RETURN. ’ )
READ( 5 , * )  1 ANS
I F ( (  I A N S . E Q . 2 )  . O R . (  I A N S . E Q . 1 ) )GOTO 2 9 
W R I T E ( 6 , 1 0 7 )
107 FORMAT( ’ YOUR REPLY MUST BE EI THER 1 OR 2 . ’ / / )
GOTO 22
29 NPSN- I A N S * 2 - 1 
GOTO 30
25 W R I T E ( 6 , 1  08 )
108 FORMAT( ’ 2 .  ENTER NEW BEAM WI DTH PREFI XED BY ONE OF D ( DEGREES) ,
X ’ M ( MI NUTES OF ARC) ,  AND S (SECONDS OF A R C ) .  THE BEAM’ /
X ’ WIDTH MUST CONTAI N A DECI MAL P O I N T . ’ )
READ( 5 , 1 0 9 ) CANS, BEAMTH
109 FORMAT( A 1 , F 1 0 . 0 )
I F ( CANS. EQ. ’ D ’ ) THEN 
NDMS =1 .
FACTOR- 1.
ELSE I F ( CANS. EQ. ’ M ’ ) T HEN 
NDMS-2 .
FACT OR - 6 0 .
ELSE I F ( CAN S . EQ. ’ S ’ ) THEN 
NDMS- 3 .
F ACT OR- 3 6 0 0 .
ELSE
W R I T E ( 6 , 1 1 0 )










NEW ABSORPTI  O N . 
A DECI MAL POI NT
UNI TS ARE MAGNITUDES PER KPC 
’ )
NEW RADI AL  SCALE LENGTH.  UNI TS ARE K P C . ’
’ )
( 1 )  PRODUCE A PRINTOUT OF
1 0 0 0
1 0 1 0
2 0 0 0
2 0 1 0
3 000
3 010
4 0 0 0
4 0 1 0
7 000
5 0 1 0
5 0 2 0
8 0 0 0
5 0 3 0
9 0 0 0
5 0 4 0
9 0 1 0
5 050
B W- ( BEAMTH/ FACTOR) « ( 0 . 0 1 7 4 5 3 2 9 2 5 )
GOTO 30 
W R I T E ( 6 , 1 1 1 )
FORMAT( ’ 3 .  KEY IN 
X / ’ YOU MUST USE 
READ( 5 , * ) ABSN 
FORMAT( F 1 0 . 0 )
GOTO 30 
WRIT E ( 6 , 1 1 3 )
FORMAT( ’ 4 .  KEY IN
X / ’ YOU MUST USE A DECI MAL POI NT
READ( 5 , * ) RADSCL 
GOTO 30 
W R I T E ( 6 , 1 1 4 )
FORMAT( ’ 5 .  YOU HAVE A C H O I C E : ’ / ’
X ’ SPECTRAL CLASS D A T A . ’ / ’ ( 2 )  DO NOT PRODUCE A P R I N T O U T . ’ /
X ’ KEY IN 1 OR 2 FOLLOWED BY R E T U R N . ’ )
R EAD( I UN I T , * )  IANS
I F ( (  I A N S . E Q . 1 ) . O R . (  I ANS . E Q . 2 ) )GOTO 3 5 
W R I T E ( 6 , 1 0 7 )
GOTO 28 
WRI T E ( 6 , 1 0 1 0 )
FORMAT( ’ ABSCALE-  ’ )
READ( 5 , * )  ABSCAL 
GO TO 30 
W R I T E ( 6 , 2 0 1 0 )
FORMAT( ’ RADI US-  ’ )
READ( 5 , * )  C 
CCC2 « C * * 2 
GO TO 30 
W R I T E ( 6 , 3 0 1 0 )
FORMAT( ’ ABSCALEPER-  ’ )
READ( 5 , * )  ABSPER 
GO TO 30 
W R I T E ( 6 , 4 0 1 0 )
FORMAT( ’ RBULGE- ’ )
READ( 5 , * )  RBULGE 
GO TO 30 
W R I T E ( 6 , 5 0 1 0 )
FORMAT( ’ WAVELENGTH-  ’ )
READ( I UN I T , 5 0 2 0 )  WAV 
FORMAT(1 A3 )
GO TO 30 
W R I T E ( 6 , 5 0 3 0 )
FORMAT( ’ RING WIDTH ( K P C ) -  ’ )
R EAD( 6 , * )  SRING 
GO TO 30 
W R I T E ( 6 , 5 0 4 0 )
F ORMAT( ’ R I NG/ SOL AR-  ’ )
READ( 5 , * )  CONC 
GO TO 30 
W R I T E ( 6 , 5 0 5 0 )
FORMAT( ’ BULGE ECCENTRI CI TY-  ’ )
R EAD( 5 , * )  ECC
GO TO 30
9 02 0  W R I T E ( 6 , 5 0 6 0 )
5 060  F O R M A K ’ BULGE DENSI TY/ SOLAR D E NS I T Y-  ’ )
READ( 5 , * ) BULGE 
GO TO 30
9 0 3 0  W R I T E ( 6 , 5 0 7 0 )
5 0 7 0  FORMAT( ’ DECAY BULGE POWER- ’ )
READ( 5 , * )  P 
GO TO 30
9 0 4 0  W R I T E ( 6 , 5 0 8 0 )
5 080  FORMAT( ’ BULGE: R I N G : D I S K - ’ )
READ( 5  , * )  I BULGE, IR I NG, I D I S K  
C
Q##**  * # * * # # # * * * * * * # * * # # # # * * * * * * * # * * # * # * # * * * * # * * # * * # * * « * # # * * # * * # * * # * * *
c
CALL BANCOLCI WA V . WAV , 1)
I F ( ( WAV . NE.  ’ B ’ ) . AND.  (WAV . NE.  ’ V ’ ) . AND.  (WAV . NE.  ’ J ’ ) . A ND
1 (WAV . NE.  ’ H ’ ) . AND.  (WAV . NE.  ’ K ’ ) . AND.  (WAV . NE.  ’ 2 . 4 ’ ) .AND
2 (WAV . NE.  ’ B - V ’ ) . AND.  (WAV . NE.  ’ V - K ’ ) . AND.  (WAV . NE.  ’ J - H ’ )
3 . AND.  (WAV . NE.  ’ H - K ’ ) . AND.  (WAV . NE.  ’ J - K ’ ) )  THEN
WRIT E ( 6 , *  ) ’ THI S WAVELENGTH IS NOT A V A I L A B L E ’
GO TO 7000
END I F 
GO TO 30
35 N P T - I ANS
30 W R I T E ( 6 , 1 1 5 )
115 FORMAT( ’ YOU HAVE A C H O I C E : ’ / ’ ( 1 )  SHOW S T A T U S . ’ /
X ’ ( 2 )  CHANGE S T A T U S . ’ / ’ ( 3 )  C O N T I N U E . ’ / ’ KEY IN NUMBER.
X , ’ FOLLOWED BY RETURN. ’ )
READ ( I UN I T , * * )  I ANS 
I F ( I A N S . E Q . 1 ) THEN
36 W R I T E ( 6 , 1 1 7 )
117 FORMAT( ’ STATUS I S : ’ / )
W R I T E ( 6 , 1 0 2 ) P O S I N ( N P S N )  , POS I N ( NPSN+ 1)  , BEAMTH, DMS( NDMS) , A B S N , 
XRADSCL , POUT( NPT)  , ABS CA L , A B S P E R , C , RBULGE, WAV , SR I NG, CONC,
* ECC, BU LGE , P
W R I T E ( 6 , 5 0 8 1  ) I BULGE , I RI NG , I D I S K  
ELSE I F ( I A N S . E Q . 2 ) T H E N
37 W R I T E ( 6 , 1 0 3 ) ’ STATUS’ , ’ STATUS’ , ’ S T A T U S ’
GOTO 44
ELSE I F ( I A N S . N E . 3 ) THEN 
W R I T E ( 6 , 1 1 6 )
116 FORMAT( ’ ANSWER WAS NOT ONE OF 1 , 2 ,  OR 3 . ’ / / )
ELSE
GOTO 38 
END I F 
GOTO 30
38 W R I T E ( 6 , 1 1 8 )
C
C I NFORMATION ABOUT F I EL D UNDER STUDY IS GI VEN
C
C
118 FORMAT( ’ ENTER AN I DENT I F Y I NG NAME FOR THE F I E L D  UNDER EXAM I NAT I 
X . ’ / ’ THE NAME MAY BE UP TO TEN CHARACTERS L O N G . ’ )
READ( I UN I T , 1 19)CNAME 
C ! NAME OF F I ELD
119 FORMAT( A 10)
W R I T E ( 6 , 1 2 0 ) POS IN( NPSN)  , CNAME
120 FORMAT( ’ ENTER THE ’ , A 1 8 , ’ OF ’ , A 1 0 / ’ . FORMAT DD.MMSS (OR HH.MMSS 
X , ’ FOR R . A . ) ’ )
READ( I UN I T , 1 1 2 )C1
C ! C l  - LONG ITUDE OR R . A . OF F I EL D  UNDER STUDY
ALE XC1 - C l
W R I T E ( 6 , 1 2 1 ) POS I N ( NPSN+1)  , CNAME
121 FORMAT( ’ ENTER THE ’ . A l l , ’ OF ’ , A 1 0 , ’ . FORMAT DD.MMSS . ’ )
READ( I U N I T , 1 1 2 ) 0 2
C ! C 2 - L A T IT U D E  OR DEC. OF F I EL D  UNDER STUDY
ALEXC2- C2
CALL T O R A D ( C l , R A D I )
C ! C l  TRANSFERRED TO RADIANS ( I F  R . A . THEN TRANSFERRED TO R A DI A N S /1 5  ) 
CALL T ORAD( C 2 , RAD2)
C ! C2 TRANSFERRED TO RADIANS




I F ( NPSN. E Q . 1 )GOTO 39 
C
Q X K M K K K I t t t K K K X M K X K K K K K K K K K K X K K K K X M K K f t K K K K K K I t t t K K t t K X K K K K K K K M t t X K X K K X « « « « « « «
C
C TRANSFORMING R . A . & DEC. TO L & B TAKES PLACE
C
C3 «C 1 * 15
C ! C 3 - R . A .  IN RADIANS
C4 - C2
C ! C 4 - DEC IN RADIANS





Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X * * * *
C
C TRANSFORMATION OF L & B TO R . A . & DEC. TAKES PLACE
C





Q K M X X K M X K I t t t X K X K X K t t M K X K K M t t K X K M X K K K f t t t t t K t t t t K t t M K K X K K X K X K X X K X t t X K K K X X X X M X X X X K i
C
C CALCULATION OF THE LUMINOSITY FUNCTION TAKES PLACE
C





I P L OT -0
I D I S T D - 0
I L I  MAG- . F A L S E .
I L I MCO - . FALSE .
WRIT E ( 6 , 1 0 0 0 0 )
1 0 0 0 0  FORMAT( ’ DO YOU W A N T : ’ , / ,  T 1 3 ,
’ 1 ) COMPLETE OUTPUT’ , / , T 1 3 ,
’ 2 ) ON L Y THE T OT A L S ’ , /  , T13 ,
’ 3 ) EXPONENT I A L ’ ’ Z ’ ’ DECAY’ , /  , T 13 ,
’ 4 ) S E C H * * 2  ’ ’ Z ’ ’ D E C A Y T 1 3 ,
’ 5 ) P LOT OF CUMULATI VE LUMI NOSI TY FUNCT I ON ’ , /  , T 13 ,
’ 6 ) NO PLOT OF CUMULATI VE LUMI NOSI TY FUNCTI  ON’ , / ,  T 13,  
’ 7 ) DI STANCE DI  STR I BUT I O N ’ , / , T 13 ,
’ 8 ) NO DI STANCE DI STRI  BUT I ON’ , / , T 13 ,
’ 9 ) DI SCREPANCY CAL CUL ATED’ , / , T 1 2 ,
’ 1 0 ) NO DI SCREPANCY CA LCULATED’ , /  , T 12 ,
’ l l ) N O  CONSTRAI NI NG MAG OR C O L ’ , / , T 1 2 ,
’ 1 2 ) CONSTRAI NI NG MAG’ , / , T 1 2 ,
’ 1 3 ) CONSTRAI NI NG C O L ’ , / / )
READ( I UN I T , * , E R R - 1 0 0 0 3 )  I O U T P T , I Z D E C Y , I P L O T , I DI  S T D , I DI  SC 
« , I CONS
IF ( I CONS . EQ.  1 2 )  THEN 
I L I  MAG- . T R U E .
WR I T E ( 6 , * )  ’ GIVE L I M I T I N G  BAND’
R E A D ( 5 , 1 0 1 0 0 )  WAV L 1 
1 0 1 0 0  F ORMAT( A 3 )
WRI T E ( 6 , * ) ’ GIVE I MAGMI N( - )  , IMAGMAX( + ) ’
RE A D ( 5 , * )  IMAGMI , I MAGMA 
WRIT E ( 6 , * )  ’ GI VE ABSORPTI ON COEFF I C I ENT  FOR’ ,
* ’ THI S  MAGNITUDE ( - 9 9 . 0  - DEFAUL T ) ’
READ( 5 , * )  ABSN1 
E L S E I F ( I CON S . EQ.  1 3 )  THEN 
I L I M C O - . T R U E .
WRIT E ( 6  , * )  ’ GIVE L I M I T I N G  COLOUR’
R E A D ( 5 , 1 0 1 0 0 )  WAV L 1
WRIT E ( 6 , * )  ’ GIVE I C O L M I N ( - )  , ICOLMAX(  + ) ’
READ( 5 , * )  I C O L M I , ICOLMA 
WRIT E ( 6 , * )  ’ GI VE ABSORPTI ON COEFF I C I ENT  FOR’ ,
* ’ THI S COLOUR ( - 9 9 . 0 - DEFAULT ) ’
READ( 5 , * )  ABSN1
END I F 
C 
C
Q X X X K X X X X X X X X X X X X X X X K X X X X K X X X X K X X K X K K K X K X X X X X X K K X X X X K X X X X K X X X X X K X X X K
c
C SETTI NG PARAMETERS TO RIGHT WAVELENGTH
C
CALL B ANCOL ( I WAV, WAV, 2 )
x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x x
GO TO 1 0 0 0 4
1 0 0 0 3  WRIT E ( 6 , * )  ’ YOU MADE AN ERROR. TRY AGAI N ! ! ! ’
GO TO 10001
7 )  THEN100 0 4  I F ( ! DI  STD . EQ.
WR I TE(  6 , 4 3 2 2  )
4 3 2 2  FORMAT( T13 ,  ’ A ) GIVE DI STANCE STEP ( K P C ) ’ , / , ’ DO YOU WANT: ’ , / ,  T 13 ,
1 ’ DRANGE AT EI THER SI DE OF MAXIMUM NUMBER OF STARS’ , / ,
2 T 1 3 , ’ 2 ) RANGE FROM CERTAI N FAI NT MAGNI TUDE’ )
READ( 5 , * )  DI  S T E P , I FLECA
I F ( I F L ECA . NE.  1)  THEN
PASS = .TRUE .
4 3 4 8  WRIT E ( 6 , * )  ’ GI VE FAI NT MAGNITUDE C U T - O F F ’
READ( 5 , * )  I FA IMA
I F ( ( I FA IMA . L T .  - 5 )  .OR.  ( I F A I M A  . G T . 3 0 ) )  THEN 
WRIT E ( 6 , * )  ’ CUT- OFF MAGNITUDE (MAG)  MUST BE - 5 < - M A G < « 3 0 ’ 
GO TO 4 3 4 8  
END I F
END I F 
END I F
C RDTRI BU IS THE F I L E  FOR THE DI STANCE D I S T R I B U T I O N
SB - S I N ( A BS ( C 2 ) )
C B - COS( C 2 )
I F ( SB . EQ.  0 )  THEN
C ! CHECKING FOR L - 0  OR L - 1 8 0  DEG
S T O P X - C * ( C O S ( C l ) + S Q R T ( C O S ( C l ) * * 2 + ( 3 0 / C ) * * 2 - l ) )
GO TO 1 0 0 0 5
END I F
S T O P X - M I N ( 3 0 / S B , C * ( C O S ( C 1 ) + S Q R T ( C O S ( C 1 ) * * 2 + ( 3 0 / C ) * * 2 - 1 ) ) )
C NOT BEYOND 30 KPC PERPENDI CULARLY OR 30 KPC R A DI AL L Y .
C
1 0 0 0 5  T H C - 2 * C * C 0 S ( C 1 )
X- STARTX
DELM=ABSN*STARTX
C ! I N I T I A L  ABSORPTI ON
I F ( I LI  MAG . OR.  I L I MCO)  DELM1 - ABSN 1 + STARTX 
C ! I N I T I A L  ABSORPTION FOR CONSTRAI NI NG MAG OR COL
DO 932  K - 1 , 3 2  
DO 932  N - l , 40  
932  S ( K , N ) - 0 .
D X = . 0 1 *X 
2 XCB = X * CB 
D X « . 0 1 *X
RAD - ( C C C 2 + X C B « ( X C B - T H C ) ) * * 0 . 5
C COSI NE LAW. RAD^DI  STANCE FROM THE GALACTI C CENTRE TO POINT
C UNDER STUDY PROJECTED ON THE DI SK
C
RAD3D«=SQRT ( R A D * * 2 + ( X * S B ) * * 2 )
C ! RAD3D = RAD I US FROM CENTRE
C
I F ( RAD3D . L T .  RBULGE)  GO TO 1 0 0 0 6  
C ! ASSUMING NO DI SK I NS I DE BULGE
C
ABSRAD« ABSN* EXP( ( C - RAD) / A B SCAL )
C ABSRAD- ABSORPTI ON AT DI STANCE RAD.
C
DEL M« DEL M+ DX* ABSRAD* EXP( - X* SB/ ABSPER)







C THE GALACTI C PLANE, CHARACTERI  ST IC HEI GHT IS ABSPER
FACT « ( X* * 2 ) *  DX
C ! VOLUME PER UNI T SOL I D ANGLE
C
C
0 K « K K « K * « * « K K * K * « « K « K K « « K K K K K * « K K « « X K « K « K K K « K K « K K « « K « K K « K K K « K « K K K K K K K *
c
c
C CALCULATI NG ABSORPTI ON FOR CONSTRAI NI NG MAGNITUDE OR COLOUR
C
I F ( I L I  MAG .OR.  I L I MCO)  THEN
A B S R A 1 = AB S N 1 * EX P ( ( C - RAD) / ABSCAL)
THI S IS THE ABSORPTI ON FOR THE CONSTRAI NI NG MAG OR C
D E L M1 - D E L M 1 + D X * A B S R A 1 * E X P ( - X * S B / A B S P E R )
END I F
K * * * * * * * K * # * * * * * * K * « * * * * * * * * * * * * K * * K * * K « * * * X # # X * * * * * * * * * * * * * * * * * * * * * * *
DI  SK CONTRI  BUT ION 
DO 1 K « 1 , 32
I F ( IZDECY . EQ.  3 )  THEN
Z - 1 0  . * * R L O G N O ( K ) * E X P (  - X«. SB/ BET A ( K ) + ( C - RAD ) / RADSCL )
ELSE I F (  IZDECY . EQ.  4 )  THEN 
Z « ( 1 0 . * * R L O G N O ( K ) ) *  EXP( ( C - R A D ) / R A D S C L ) *
1 ( ( S E C H ( - X « S B / B E T A ( K ) ) ) * « 2 )
ELSE
W R I T E ( 6 , 1 0 0 0 2 )
1 0 0 0 2  FORMAT( ’ WRONG I N D E X . F I X  IT ! ! ! ’ , / / )
GO TO 10001  
END I F 
Z ■= Z * I D I SK
C Z «NUMBER OF STARS AT HEIGHT X* SB AND AT RADI US RAD; ACCOUNT ED F
C FOR PERPENDICULAR AND RADI AL DECAY.
C
Q K K K K X K K K K X K K X t t K K K K t t f t K X X X K X t t K K K K K X K X t t K X K K K K t t K K K K K K K K K t t K t t X K X I t K K K t t K K X K
c
C MOLECULAR RING CONTRI BUTI ON CALCULATI ONS WI TH STELLAR DENSI TY
C EQUAL TO CONC* SOLAR
C
I F ( ( ( C 1 . GT.  2 0 . 0 * P I / 1 8 0 . 0 )  . AND.  ( C l  . L T . 3 0 . 0  * P I / 1 8 0 . 0 ) )
* . OR .
* ( ( C l  . GT.  3 3 0 . 0 * P I / 1 8 0 . 0 )  . AND.  ( C l  . L T . 3 4 0 . 0  * P I / 1 8 0 . 0 ) ) )
* THEN
RR I NG«A B S ( R A D - C * S I N ( 2 5 . 0 * P I / 1 8 0 . ) )
R I N G « C * S I N ( 2 5 . 0 * P I / 1 8 0 . )
I F ( ( RAD . GT.  (R I N G - 2 . 0 * S R I N G )  ) . AND.
* (RAD . L T .  ( R I N G + 2 . 0 * S R I N G ) ) )  THEN 
ZRI NG «CONC* ( 1 0 . 0 ) * * ( R L O G N O ( K ) ) *
* E X P ( - ( R R I N G * * 2 ) / ( 2 . 0 * S R I N G * * 2 ) ) I(E X P ( - X ,,S B / B E T A ( K ) )
ELSE
Z R I N G . 0 . 0  
END I F 
ELSE
Z R I N G- 0 .0 
END I F
ZRING-ZRING * IRING 
Z ■= Z + ZR I NG
C
C
Q K X X K K X X X X X X X K X X X K K X X K X X K K X X X X X X X X X X K X X X X X X X K K X X X X X X K X K X X X K X X K X X X K X X X X
c
C SPHEROIDAL BULGE CONTRIBUTION
C OBLATE SPHEROID
C AXES RATIO ( A / B ) « SQRT(1 - ( ECO) * * 2 )
C THE DENSITY SHOWS OBLATE SPHEROIDAL SURFACES OF CONSTANT
C VALUE, WITH MAJOR AXES EQUAL TO ’ A ’
C
C DENS ITY(BULGE)«BULGE*DENSI T Y ( S O L A R ) * A * * ( -P)
C WHERE:
C BULGE-CONSTANT TO INCREASE SOLAR DENSITY
C A-MAJOR AXIS OF OBLATE SPHEROID (ELLIPSOID OF
C REVOLUTION AROUND THE MINOR AXIS
C P-DECAY POWER OUT TO 200 PC, AFTER THIS VALUE THE
C EXPONENT IS MULTIPLIED BY 1 . 6 7 .  IN ACCORDANCE WIT
C THE MATSUMOTO ( 1983)  ET AL . FINDINGS.
C
A X I S - S Q R T ( R A D * * 2 + ( ( X * S B ) * * 2 ) / ( 1 - E C C * * 2 ) )
IF(AX I S .LE.  0 . 2 )  THEN
ZBULGE«BULGE*(1 0 . 0 * * RL OGN 0( K) ) * ( A X I S * * ( - P ) )  
ELSE
P 1 « 1 .67*P
Z B U L G E - B U L G E * ( 1 0 . 0 * * R L O G N 0 ( K ) ) * ( A X I S * * ( - P 1 ) )  
END I F
ZBULGE «ZBULGE * I BULGE 
Z -Z+ZBULGE
Q K X K K X K K K X K K K X X X K K X K X X K K K K X X X X K X K K X K K X K K K X X K K K K X K K K K K X K K X K K X X X K K K X X K K X
c
c
C CALCULATIONS OF APPARENT MAGNITUDES OR COLOUR FOR THE
C CONSTRAINING PARAMETERS (MAG OR COLOUR).
C
c
I F( I L I MAG) R 1 A = RM1 (K)  + 10 + 5*LOG10(X)  »■ DE LM1
I F ( I L I M C O)  R1A-RM1(K)+DELM1
Q X K X X X X X X X X X X X X X X X X X X X X X X X K K K X K X X X X X X X X K X X X K X X X X K X X K X X K K K X X X X X X K K K K X X «
c
C THE BINNING AND THE AREA UNDER THE GAUSSIAN TAKE PLACE
C
C
Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X «
c
I F ( (  I WAV .GE. 9) .AND. (IWAV .LE.  1 4 ) )  THEN 
R1 - RM0(K) + 10 + 5*LOG10(X)  + DELM 




E L S E I F ( (  I WAV . GT.  14 )  . AND.  ( I WAV . L E .  1 9 ) )  THEN
R1 «RMO( K) +DELM
C ! APPARENT MEAN COLOUR
R l - R l / 0 . 4
C ! CHANGING TO UNI T OF 0 . 4  IN THE COLOUR
END I F
I F ( (  I WAV . GE.  9)  . AND.  ( I WAV . L E .  1 4 ) )  THEN 
R 2 « N I N T ( R l ) - 2
C ! MOVING BACK 2 MAGS
I ANSFC- 4
ELSE I F ( (  IWAV . GT.  14 )  . AND.  ( I WAV . L E .  1 9 ) )  THEN
R 2 « N I N T ( R l ) - ( 2 . 0 / 0 . 4 )
C ! MOVING BACK 2 MAGS
I ANSFC«10
END I F 
RMM«R2-R1
I N I T I A L I S I N G  THE ARRAY ’ A N S ’
DO 5 0 0 0 0  I ANS« 1 , 11 
ANS( I A N S ) « 0 . 0  
5 0 0 0 0  CONTINUE 
C
DO 4 N « 0 ,  I ANSFC 
XX « ( RMM + N ) / DI  SP ( K )
A N S ( N + 1 ) « E X P I N T ( X X )
C ! I NTEGRATI ON UP TO R2+N
4 CONTI NUE
C
Q X X X X X X X X X X X X X K X X K X X X K X X X X X X X X X X K X X X X X X X K K X X K X K X X X X K K X K X X X X X X K K K X X K X X X
C
C FI NER D I S C R I MI N A T I O N  FOR MAG OR COL CONSTRAI NTS
C
C D I S T R I B U T I ON  IN MAGNI TUDE,  CONSTRAI NT IN COLOUR OR
C D I S T R I B U T I ON  IN COLOUR,  CONSTRAI NT IN MAGNITUDE
C
c
I F ( ( (  I WAV . GE.  9)  . AND.  ( I WAV . L E .  14)  . AND.
1 ( I L I M C O ) ) )  THEN
I F ( ( R1A .GE.  I C OL MI )  . AND.  ( R1A . L E .  I COLMA) )  THEN
S EP 1 « ( i C O L M A - R 1 A ) / D I  S PA ( K )
S E P 2 « ( I C O L M I - R 1 A ) / D I S P A ( K )
PERCET = (EXP I N T ( S E P 1 ) - EXP I N T ( SE P 2 )  )
E L S E I F ( R 1 A  . GT.  I COLMA)  THEN 
S EP 1 « ( I C O L M A - R 1 A ) / D I S P A ( K )
PERCET«EXPI NT( SEP1 )
ELSE I F ( R 1 A  . L T .  I COL MI )  THEN 
SEP2«(  ICOLMI  - R1A ) / D I  S PA ( K )
PERCET « 1 - E X P I N T ( S E P 2 )
END I F
END I F
I F ( ( (  I WAV . GE.  15 )  . AND.  ( I WAV . L E .  1 9 )  . AND.
1 ( I L I  MAG) ) )  THEN





SEP1 « ( I MAGMA - R1 A ) / D I S P A ( K )
S E P 2 « ( I MAGMI - R I A ) / D I S P A ( K )
PERCET- ( EXP I N T ( S E P 1 ) -  EXP I N T ( SEP 2 ) )
ELSE I F ( R 1 A  . GT.  I MAGMA) THEN 
SEP1 - ( I MAGMA- R1 A) / D I  SPA( K )
PERCET « EXP I N T ( SEP1 )
E L S E I F ( R 1 A  . LT.  I MAGMI )  THEN 
SEP 2 - (  IMAGMI - R1 A ) / D I S P A ( K )
P ER CE T . 1 - EXP I N T ( S E P 2 )
END I F
END I F
REDUCING THE NUMBER OF SOURCES IN THI S  B I N BY THE S T A T I S T I C A L  
FACTOR ’ PERCET’
I F ( ( (  I WAV . GE.  9 )  . AND.  ( I  WAV . L E .  14 )  . AND.  ( I L I M C O ) )  .OR.
1 ( (  I WAV . GE.  15 )  . AND.  ( I WAV . L E .  19 )  . AND.  ( I L I  MAG) ) ) THEN
DO 5 0 0 1 0  N . 1 , (  I ANSFC+1 )
A N S ( N ) - A N S ( N ) « P E R C E T  
5 0 0 1 0  CONTINUE 
END I F 
C
DO 20001  N - 0  , ( I ANSFC- 1)
C
C
C D I S T R I B U T I O N  IN MAGNI TUDE,  CONTRAI NT IN MAGNITUDE OR
C D I S T R I B U T I O N  IN COLOUR,  CONSTRAI NT IN COLOUR
C
I F ( ( (  I WAV . GE.  9 )  . AND.  ( I WAV . L E .  1 4 )  . AND.
1 ( I LI  MA G) ) )  THEN
R 2 A « N I N T ( R 1 A ) -2 
I F ( ( ( R2A+N) . L T .  I MAGMI )  .OR.
1 ( ( R2A+N) . GT.  I MAGMA) )  GO TO 20001
SEPMI N «= R2A + N+ 1 - IMAGMI
I F ( ( S E PM IN . GE.  0 )  . AND.  ( SEPMI N . L T .  1 . 0 ) )  THEN 
AREAL G« . T R U E .
SEP1 - (R2A + N + 1 - R 1 A ) / D I S P A ( K )
S E P 2 « ( R 2 A + N - R 1 A ) / D I S P A ( K )
SE P3 ■= ( I M A G M I - R 1 A ) / D I S P A ( K )
AREA1 = EXP I N T ( SEP1 )
AREA2 = EXP I NT ( SE P 2 )
AREA3*=EXPINT ( SEP3 )
PERCET- ( AREA 3 - A R E A 2 ) / ( AREA1 - ARE A 2 )
END I F 
C
SEPMAX« R2A + N - I MAGMA
I F ( ( S E PMAX . L E .  0 )  . AND.  (SEPMAX . GT.  - 1 . 0 ) )  THEN 
AREALG * . T R U E .
SEP1 - ( R2A + N + 1 - R 1 A ) / D I S P A ( K )
S E P 2 « ( R 2 A + N - R 1 A ) / D I S P A ( K )
SEP3 - ( I M A G M A - R 1 A ) / D I S P A ( K )
A R E A 1 - E X P I N T ( S E P 1 )
AREA2- EXPI  NT ( SE P 2 )





PERCET- ( A R E A 3 - A R E A 2 ) / ( A R E A 1 - A R E A 2 )
END I F 
END IF
I F ( ( ( I WAV . GE.  1 5 )  . AND.  ( lWAV . L E .  19 )  . AND.
1 ( I L I M C O ) ) )  THEN
R 2 A . N I N T ( R I A ) - 2 . 0
I F ( ( ( R2A+ N* 0 . 4  ) . L T .  I COL MI )  .OR.
1 ( ( R2A + N* 0 . 4  ) . GT.  I COLMA) )  GO TO 20001
SEPM IN = R2A + N + 1 - ICOLMI
I F ( ( S E PM IN .GE.  0 )  . AND.  ( SEPMI N . LT . 1 . 0 ) )  THEN
AREALG- .TRUE .
S E P 1 . ( R 2 A + N + 1 - R 1 A ) / D I S P A ( K )
S E P 2 - ( R 2 A + N - R 1 A ) / D I S P A ( K )
S E P 3 « ( I C O L M I - R 1 A ) / D I S P A ( K )
A REA1 - EXP I N T ( SEP1 )
A R E A 2 . E X P I N T ( S E P 2 )
AREA3 * EXP I N T ( SEP3 )
PERCET- ( A R E A 3 - A R E A 2 ) / ( A R E A 1 - A R E A 2 )
END I F
SEPMAX- R2A + N - ICOLMA
I F ( ( S E PMAX . L E .  0 )  . AND.  (SEPMAX . G T . - 1 . 0 ) )  THEN
AREALG-  .TRUE .
S EP 1 - ( R 2 A + N + 1 - R 1 A ) / D I S P A ( K )
SEP2 - ( R 2 A + N - R 1 A ) / D I S P A ( K )
SEP3 - ( I C 0 L M A - R 1 A ) / D I S P A ( K )
A REA1 - EXP I N T ( SEP1 )
AREA2 « EXP I N T ( SE P 2 )
AREA3 - EXP I N T ( SEP3 )
PERCE T . ( AR E A 3 - A R E A 2 ) / ( A R E A 1 - A R E A 2 )
END I F 
END I F
*****#**#*##*****#*#**##**K****##**#*#********#**K*#*<**##**K****K#*##
I F ( ( R 2 + N + 1  . L T .  - 9 )  .OR.  ( R2+N+1  . GT.  3 1 ) )  GO TO 200 0 1  
C SETTI NG L I M I T S  FOR MAGNI TUDES ( - 9  TO + 3 0 )  OR ( - 3 . 6  TO +
C THESE L I M I T S  AGREE THAT THE F I RST BI N CONTAI NS THE STARS
C IN THE I NTERVAL - 1 0  TO - 9 .  IT IS EXTREMELY IMPORTANT TO BE
C SURE OF WHAT THE REL AT I ONSHI P  BETWEEN THE INDECES AND THE
C MAGNITUDES IS (NOT BEI NG CERTAI N OF IT HAS MADE ME LOST
C LOTS OF TI ME BEWARE)
C
C ! ! ! !  INDEX «R2 + N+11 CORRESPONDS TO UP TO MAGNITUDE R2 + N+1 ! ! !
C ! ! ! !  INDEX «R2 + N+11 CORRESPONDS TO UP TO COLOUR (R2 + N + l ) * 0 . 4
C
I F ( AREAL G)  THEN 
A R E A L G . . F A L S E .
A N U M S F - F A C T * Z * ( A N S ( N + 2 ) - A N S ( N + 1 ) ) “ PERCET 
ELSE
ANUMSF- FACT« Z * ( ANS(N +2 ) - A N S ( N + 1 ) )
END I F
S ( K , R 2 + N + 1 1 ) - S ( K , R 2 + N + 1 1 ) + A N U M S F
C S ( K , R 2 + N + 1 1 )  IS THE NUM OF STARS IN THE RANGE (R2 + N TO R2+N+1
C MAGNI TUDES;  BEING R2+N+1 THE MORE P OSI T I V E  MAGNITUDE
C IN PREVIOUS L I NES THE NUMBER OF STARS IN EACH SPECTR
C TYPE AND MAGNITUDE BI N PER UNI T SOLI D ANGLE IS CALCU
C TED. THE NUMBER 11 IS ADDED TO AVOI D NEGATI VE I NDI CES
C FOR MAGNITUDES THE BI N S I Z E -  1 MAG
C FOR COLOURS THE B I N S I Z E *  0 . 4  MAG
C S ( K , I N D I C E )  MEANS NUM OF STARS BETWEEN MAG I N D I C E - 1 - 1 0  AND
C I N D I C E - 1 0
C
Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
C CALCULATI NG THE DI STANCE D I S T R I B U T I O N  OF SOURCES
C
c
1 0 0 0 6  CONTI NUE
I F ( I DI  STD . EQ.  8 )  GO TO 200 0 1  
MAG - R2 + N + 1 
I MAG - MAG +10
D I F I L ( K , I MAG) *  D I F I  L ( K ,  I MA G) + A N U MS F * 0 . 7 8 5 3 9 8 *  BW* * 2 
C FACTOR TO ACCOUNT FOR BEAM SI ZE  (BW)
I F ( ( X . GE.  I T I M E S * D I S T E P )  . AND.  ( K . EQ.  3 2 )  . AND.
* (N .EQ.  3 ) )  THEN
WR I T E ( 1 0 , 2 3 2 6 )
2 3 2 6  FORMAT( / / / )
E N T F E R * I T I M E S * D I S T E P  
I T I M E S - I T I  MES +1 
DO 2322  I D I F I L - l , 32  
A M A X - 0 .0
DO 2321 J D I F I L - 1 , 4 0
T I P O ( I D I F I L ) = T I P O ( I D I F I L ) + D I F I L ( I D I F I L , J D I F I L )  
B R I L L O ( J D I F I L ) - B R I L L O ( J D I F I L ) + D I F I L ( I D I F I L , J D I F I L )
I F ( (  I F L ECA . EQ.  2 )  . AND.  PASS)  THEN
PASS*  . FALSE .
I MAX* I FA I MA- 2  
I MA X 2 * I FA I MA- 2  
ELSE I F(  I FLECA . EQ.  1)  THEN
I F C D I F I L ( I D I F I L , J D I F I L )  . G T . AMAX) THEN 
AMAX - D I F I L ( I D I F I L , J D I F I L )




WR I T E ( 1 0 , 2 3 2 5 )  S P E C T P ( I D I F I L ) , ( D I F I L ( I D I F I L ,  I JKDUM
1 + 10 )  , 1JKDUM, 1 JKDUM-  1 M A X - 2 , 1MAX+ 2 ) ,
2 ENTFER
2 3 2 5 F ORMA T ( T 3 , 1 A 9 , 3 X , 5 ( G 8 . 2 ,  ’ AT ’ , 13,  ’ , ’ ) , ' D 1 ST- ’ , F 5 .1
X , ’ K PC ’ )
2 3 2 2 CONT1NUE
AMAX1 - 0 . 0
I F ( IF L ECA . EQ.  2 )  GO TO 3 0 4 5  
DO 2 82 8  I A L E X - 1 , 32  
I F ( T I P O (  I ALEX)  . GT.  AMAX1)  THEN
AMAX1- T I P O (  I ALEX)  
I MAXI  - I ALEX
2 828
2 829  
3 0 4 5
C
5 0 0 2 0
2 8 3 0  
2 9 3 4
1
2 9 3 6
2 9 3 5
570 2
4 8 2 4  
C
4 8 2 5  
C
2 0 0 0 1
1
c









END I F 
CONTINUE 
AMAX2- 0 . 0
DO 2 82 9  I A L E X « 1 , 40
I F ( BR 1LLO(  I ALEX)  . GT.  AMAX2) THEN
AMAX2-BR IL L O( I ALEX)
I MAX2 - I A L E X - 1 0
END I F 
CONTINUE 
BR I LAN - 0 . 0
DO 5 0 0 2 0  I ZORRO- 1 , I FA I MA+ 10
! FROM K« - 9  TO K-  I FA IMA 
B R i LAN « BR ILAN + BRI L  LO( IZORRO)
CONTINUE
WRI TE(  1 1 , 2 8 3 0 )
FORMAT( / )
WRIT E ( 1 1 , 2 9 3 4 )  ( BR I L L O ( I + 1 0 ) ,  I , I « ( I M A X 2 ) - 2 , (  I MA X 2 ) + 2 ) ,  ENTFER
F ORMA T ( T 3 , ’ ALL SPECT’ , 3 X , 5  ( G 8 . 2 ,  ’ AT ’ , 1 3 , ’ ’ ) , ’ D I S T -
’ K PC’ )
WRI TE(  1 1 , 2 9 3 6 )  I FA I M A , BR I LAN
FORMAT( ’ ’ , ’ TOTAL UP TO ’ , 1 2 , ’ MAG - ’ . E 1 2 . 4 )
I F ( IF L ECA . EQ.  2 )  GO TO 5702
WRIT E ( 1 1 , 2 9 3 5 )  ( SPECTP(  I ) , TI  PO( I ) , I - (  I M A X I ) - 2 , ( I M A X I ) + 2 )  ,
ENTFER
FORMAT( T 4 , 5 (  ’ ’ , 1 A 9 , ’ ’ , G 8 . 2 )  , 1 OX , ’ D I S T -  ’ , F 5 . 1 , ’ K P C ’ )
DO 4 8 2 4  I A L E X - 1 , 32  
T I P O (  I A L E X ) - 0 . 0  
DO 4 8 2 4  J A L E X - 1 , 4 0  
D I F I L ( I A L E X , J A L E X ) - 0 . 0
! R E I N I T I A L I S I N G  
DO 4 8 2 5  J A L E X - 1 , 4 0  
BR I L LO( J A L E X ) - 0 . 0  
END I F
P A S S - . T R U E .
CONTINUE 
CONTINUE
X X X X X K X X K X X K K K K K K X X X X X K X X K X X X X X K X X X X X X K X K X K X X X X X X X X X X X X X X X X X X K
CONT! NUE 
X- X+DX
I F ( X . L T . STOPX) GOTO 2
F L U X - 0 .0 
DO 3 N - 1 , 4 0  
T O T ( N ) - 0 .
! NUMBER OF STARS OF ALL SPECTRAL TYPES IN ONE MAG 
( N - l - 1 0  TO N - 10)
T O T M ( N ) - 0 .
! NUMBER OF M STARS IN ONE MAGNITUDE B I N  
( N - 1 - 10 TO N - 10)





















o ! NUMBER OF M + K STARS IN ONE MAGNITUDE BI N 
( N - l - 1 0  TO N - 10)
DO 3 K - 1 , 3 2
S ( K , N ) - S ( K , N ) * 0 . 7 8 5 3 9 8 * B W * « 2
S ( K , N ) -  NUMBER OF STARS PER SPECTRAL TYPE & MAGNITUDE
BI N ( N - l - 1 0  TO N - 10 )  IN BEAM’ S SOLI D ANG L E - ( (
T O T ( N ) - T O T ( N ) + S ( K , N )
I F ( K . G E . 2 0 ) T O T M ( N ) - TOTM( N ) + S ( K , N )
I F ( K . GE. 1 7 ) T 0 T M K ( N ) - T 0 T M K ( N ) + S ( K , N )
3 CONTI NUE
DO 1003  N-  1 , 40
F L U X * = F L U X + T O T ( N ) * 1 0 . * * ( ( 1 0 . 5 - N ) / 2 . 5 )
IN PREVI OUS L I NE THE FLUX IS CALCULATED. FROM MAGNITU
TO I N T E N S I T Y . SUBTRACT ING 1 0 . 5  I NSTEAD OF 11 TO BE IN
CENTRE OF B I N . F L U X - E Q U I V A L E N T  NUMBER OF ZERO MAGNITUDE S 
F L U X 1 - F L U X * ( F L U J O S ) / ( P I  * ( ( T A N ( B W / 2 . ) ) ) « * 2)
F 1 ( N ) - F L U X  
F 2 ( N ) - F LUX1 
CONTI NUE
WR I T E ( 6 , 3 0 5 0 )  FLUX, FLUX1
305 0  FORMAT( E1 2 . 4  , ’ STARS OF ZERO MAG- ’ , E 1 2 . 4 ,
1 ’ W A T T S / C ( C M * * 2 ) ( M I C R O N ) ( S R ) ) ’ )
C
Q X X X X K X X X X X X X X K X X X X X X X X X X X X X X X X X X X K X X K X X X X X X X X X X X X t t t t K K X X X X K X X X X K X X X X X X X
c
C WRI T I NG TO F I L E  FULLOUT.  COORD I NATES , NAME, ETO
C
CALL T ODE G ( C l  , I C C ( l )  , I C C ( 2 ) )
CALL T ODE G( C2 ,  I C C ( 3 )  , I C C ( 4 ) )
CALL T O D E G ( C 3 / 1 5 .  , I C C ( 5 )  , I C C ( 6 )  )
CALL T 0 D E G ( C 4 , I C C ( 7 ) , I C C ( 8 ) )
W R I T E ( 1 8 , 1 2  5 ) CNAME, I C C ( 1 )  , I C C ( 2 )  , I C C ( 3 )  , I C C ( 4 )  , I C C ( 5 )  , I C C ( 6 )
X,  I C C ( 7 )  , I C C ( 8 )  , BEAMTH, DMS(NDMS)  , ABSN , RADSCL, WAV, FLUX 
X , F L U X 1 , A B S C A L , A B S P E R , C , R B U L G E , S R I N G , CONC, ECO, BUL GE, P ,
X I BULGE, I R I N G , I D I S K
125 FORMAT( ’ 10UTPUT FROM PROGRAM LUMI N,  FAST V E R S I O N ’ / ’ * ’ ,
X2 5 ( 1 H _ ) , 3 X , 1 2 ( 1 H _ ) / / / ’ F I E L D  UNDER EXAMI NATI ON:  ’ , A10
X / / / 1 5 X ,  ’ GALACT 1C LONGI TUDE:  ’ , 1 3 , ’ D ’ , I 3,  ’ M ’ / / 1 5 X , ’ GALACT IC ’
X,  ’ LATI TUDE : ’ , I 4 , ’ D ’ , 13,  ’ M ’ / / / 1 5X , ’ RIGHT ASCENSI ON : ’ , 1 3 ,
X ’ H ’ , 1 3 , ’ M ’ / / 1 5 X , ’ DECL I NATI ON : ’ , 1 3 , ’ D ’ , 1 3 , ’ M ’ / / / /
X ’ BEAM WIDTH IS ’ , F 5 . 2 , ’ ’ , A 1 4 ,  ABSORPTI ON IS ’ , E 11 .
X ’ MAGNITUDES PER K P C . ’ / / ’ RADI AL  SCALE LENGTH OF THE STAR ’ ,
X ’ DI  STR I BUT IONS IS ’ , F 4 . 2 , ’ K P C . ’ / / ’ FL UX( ' , 1 A 3 ,  ’ ) -  ’ , E 1 2 . 4 ,
X ’ STARS OF ZERO MAG ’ ,
X ’ - ’ , E 1 2 . 4  , ’ W A T T S / ( ( C M * « 2 ) ( M I C R O N ) ( S R ) ) ’
X , / / , ’ RADI AL SCALE LENGTH OF ABSORBI NG MATTER IS ’ , F 4 .1












IS ’ , E 9 . 2  , ’ K P C ’ , / / , ’ 
IS ’ , F 5 . 2 f ’ K P C ’ , / / , ’ 
IS ’ , F 5 . 2 , ’ K P C ’ , / / , ’
, E 1 1 . 4 , ’ K PC ’ , / / ,  ’
RADI US FROM GALACTI C CENTRE’ , 
RAD I US OF THE BULGE ’ , 
MOLECULAR RING WI DTH IS ’ , 
RI NG DENSI TY/ SOLAR D E N S I T Y ’ ,
S ’ , E11 . 4 , / / ,  ’ BULGE ECCENTRI CI TY IS ’ , E 1 1 . 4 , / / ,
BULGE DENSI TY/ SOLAR DENSI TY IS ’ , E 1 1 . 4 , / / ,
BULGE DECAY POWER IS ’ , E 1 1 . 4 , / /  ,
B U L G E : R I N G : D I S K -  ’ , 3 F 8 . 4 , / / )
W R I T E ( 2 5  , 127 ) CNAME, I C C ( 1 )  , I C C (2 ) , I C C ( 3 )  , I C C ( 4 )  , I C C ( 5 )  , I C C ( 6 )
X , I C C ( 7  ) , I C C ( 8 )  , BEAMTH, DMS(NDMS)  , A B S N , RADSCL, WAV, F LUX 
X , F LUX 1 , A B S C A L , A B S P E R , C , R B U L G E , S R I N G , CONC, ECC, BULGE, P ,
X I BULGE , I R I N G , I D I SK
127 FORMAT( / /  , ’ OUTPUT FROM PROGRAM LUMI N,  FAST VERS I O N ’ / ’ + ’ ,
X 2 5 ( 1 H _ ) , 3 X , 1 2 ( 1 H _ ) / / / ’ F I E L D  UNDER EXAMI NATI ON:  ’ , A10
X / / / 1 5 X ,  ’ GALACTI C LONGI TUDE:  ’ , 1 3 , ’ D ’ , I 3 ,  ’ M ’ / / 1 5 X , ’ GALACT IC ’
X , ’ LATI TUDE : ’ , I 4 , ’ D ’ , 1 3 , ’ M ’ / / / 1 5 X , ’ RIGHT ASCENSI ON : ’ , 1 3 ,
X ’ H ’ , I 3 ,  ’ M ’ / / 1 5 X , ’ DECLI  NAT I ON : ’ , 1 3 , ’ D ’ , 1 3 , ’ M ’ / / / /
X ’ BEAM WIDTH IS ’ , F 5 . 2 , ’ ’ , A 1 4 ,  ’ . ’ / / ’ ABSORPTI ON IS ’ , E 1 1 .
X ’ MAGNITUDES PER K P C . ’ / / ’ RADI AL  SCALE LENGTH OF THE STAR ’ , 
X ’ D I STR I BUT IONS IS ’ , F 4 . 2 , ’ K P C . ’ / / ’ FL UX( ’ ,1 A3 ,  ’ ) -  ’ , E 1 2 . 4 ,
X ’ STARS OF ZERO MAG ’ ,
X ’ - ’ , E1 2 . 4 ,  ’ W A T T S / ( ( CM * * 2 ) ( MI CRON) ( SR) )  ’
X , / / , ’ RADI AL SCALE LENGTH OF ABSORBING MATTER IS ’ , F 4 . 1
X , ’ KPC . ’ , / / , ’ PERPENDICULAR SCALE LENGTH OF ABSORBING MATTER’
X ’ IS ’ , E 9 . 2 ,  ’ K PC ’ , / / , ’ RADI US FROM GALACTI C CENTRE’ ,
X ’ IS ’ , F 4 . 1 ,  ’ K PC ’ , / / , ’ RADI US OF THE BULGE’ ,
X ’ IS ’ , F4 . 1  , ’ K P C ’ , / / , ’ MOLECULAR RING W I D T H ’ ,
X ’ IS ’ , E 11 . 4 , ’ K P C ’ , / / , ’ RI NG DENSI TY/ SOLAR D E N S I T Y ’ ,
X ’ IS ’ , E1 1 . 4  , / /  , ’ BULGE ECCENTRI CI TY IS ’ . E 1 1 . 4 , / / ,
X ’ BULGE DENSI TY/ SOLAR DENSI TY IS ’ , E 1 1 . 4 , / / ,
X ’ BULGE DECAY POWER IS ’ , E 1 1 . 4 , / / ,
X ’ BULGE: R I N G : D I S K -  ’ , 3 F 8 . 4 , / / )
C
I F ( I CONS . EQ.  12)  THEN
WRI TE(  18 , 1 0 3 0 0 )  IMAGMI , WAV L I  , I MAGMA 
1 0 3 0 0  FORMAT( ’ ’ , ’ MAGNITUDE RANGE:  ’ , F 6 . 2 , ’ < ’ , 1 A 3 , ’ < ’
* , F 6 . 2 )
E L S E I F ( I CON S . EQ.  1 3 )  THEN
W R I T E ( 1 8 , 1 0 4 0 0 )  ICOLMI  , WAV L I  , ICOLMA
1 0 4 0 0  FORMAT( ’ ’ , ’ COLOUR RANGE:  ’ , F 6 . 2 , ’ < ’ , 1 A 3 , ’ < ’ , F 6 . 2 )
END I F
W R I T E ( 6 , 1 0 5 0 0 )
1 0 5 0 0  FORMAT( / / )
C
Q K X X X K X K X t t K X K X t t K K X K X K K t t X X K X K M K X K K X K K K K K K t t X X K K K K K M K t t K K K K K X K K X t t K K K f t K K K K X X
I F ( I OUT PT . EQ. 2 )  GO TO 8421
WRI T I NG OF PAGE HEADER
W R I T E ( 1 8 , 2 0 1 ) C N A M E ,  I C C ( 1 ) , I C C ( 2 )  , I C C ( 3 ) ,  I C C ( 4 )  , BEAMTH,  
XDMS(NDMS)
201 F ORMAT ( ’ 0 ’ , ’ F I E L D :  ’ , A 1 0 , ’ L -  ’ , 1 3 , ’ D ’ , 1 3 , ’ M ’ , ’ B - ’
X , 1 3 , ’ D ’ , 1 3 , ’ M ’ , ’ BEAM WI DTH-  ’ , F 5 . 2 , A 1 6 )
c
Q * * * * * # * * # * # * # # # « * * * * « # * « * # # # * # # # * * * # # * # # # # * * * # # * * #  * # * # # * # * * * # * * ♦ < * * # * * *
c
C v; R I T I N G T I T L E  OF COLUM OF SPECTRAL TYPE & MAGNITUDE I NTERVAL
C
W R I T E ( 1 8 , 2 0 0 ) ( N , N + 1  , N » 2 , 1 1 )
200  F O R M A T ( / / / T 1 2 , 1 0 ( 4 X , 1 2 , ’ TO ’ , 1 2 ) / / ’ SPECTRAL T Y P E ’ / )
I F ( I OUT PT . EQ. 1)  THEN
WR I T E ( 1 8 , 1 0 0 )  ( S P EC T P( K )  , ( S ( K , N ) , N *= 1 3 , 2  2 ) , K « 1 , 3 2 )
ELSE I F ( I OUT PT . N E . 2 )  THEN
WRIT E ( 6 , 1 0 0 0 2  )
GO TO 10001
END I F
100 FORMAT( 5 ( ’ ’ , A 9 , 1 0 E1 2 . 4 / ) )
C
C
C WRI T I NG LAST 3 ROWS. T O T A L , MT OT AL , M+K TOTAL
C
93 W R I T E ( 1 8 , 2 0 4 ) ( T O T ( N ) , N . 1 3 , 2 2 ) , ( T O T M ( N ) t N - 1 3 , 2 2 ) ,
X ( TOTMK( N ) , N - 1 3 , 2 2 )
C
8421  CONTI NUE
Q M M K K K X K X X K K K t t X X K K K K K t t X X X t t K X X K K K K K K K K K K K t t K X X X K K K X X X K K X « « * « « « « « « « « « « « « «
C
C VALUES OF ’ UP TO MAGNI TUDE’ ARE OBTAI NED
C
DO 5 N « 1 , 4 0  
T O T ( N ) « 0 .
T O T M ( N ) « 0 .
T O T M K ( N ) « 0 .
DO 5 K =1 , 32
S ( K , N + 1 ) - S ( K , N + 1 ) + S ( K , N )
C ! TOTAL UP TO MAG N+ l  - 1 0
TOT ( N )= T O T ( N ) + S ( K , N )
I F ( ( K . G E  . 2 0 )  . AND.  (K . L E . 2 8 ) ) TOTM( N ) «TOTM( N ) + S ( K , N )




W R I T E ( 6 , 1 0 0 1 )  TOT( 1 4 )  , TOT( 1 6 )  , T OT ( 1 8 )  , TOT( 2 0 )
C WRITES OUT THE TOTAL NUMBER OF STARS UP TO MAGNI TUD
C 4 , 6 , 8  & 10.
C
1001 FORMAT( E 1 2 . 4 )
C
C
C WRI T I NG HEADER SECOND PAGE
C









« K « « « K K K K « « « K « « « K K K « K K K « K * K K « K K K « « « K K « K « « K « « K « X * K K  K « K K K K K « K « K « « « * c « « « K *
W R I T E ( 6 , 1 2 2  )
122 FORMAT( / / ’ OKAY.  CALCULATI ONS COMPLETE 
X ’ F U L LOUT. DAT WHAT N E X T ? ’ / ’
X ’ ( 2 )  EXAM INE NEW F I E L D .  ’ /  ’
. OUTPUT STORED IN F I L E ’ 
( 1 )  EXI T  FROM PROGRAM. 
( 3 )  SHOW ST ATUS. ’ /
( 5 )  START FROM BEGI NNI NGX ’ ( 4 )  CHANGE STATUS. ’ /  ’
X ’ KEY IN NUMBER FOLLOWED BY R E T U R N . ’ )
CONTI NUE
READ( I UN I T , * )  I ANS
GOT 0 ( 4  3 , 3 8 , 3 6 , 3 7 , 5 5 0 9 ) 1  ANS
WRIT E ( 6 , 1 2 3 )
123 FORMAT( ’ REPLY MUST BE ONE OF 1 , 2 , 3 , 4  OR 5 . ’ / / ’ TRY A G A I N . ’ / )  
GOTO 42
43 W R I T E ( 6 , 1 2 4 )
124 FORMAT( / ’ TO OBTAI N A COPY OF THE RESULTS OF T HI S  PROGRAM USE:
X / / ’ $ PRI NT F UL L OUT ’ / /
X / / ’ $ PRI NT R D T R I B U . D A T ’ , / / , ’ $ PRI NT RDTCOMP. DAT’ )
C
Q « K K K K K K X K « « K X K K « « « « « « K « M K « K « « f t K K K « K « « K K K K K « « * « t t K K « « K « K « « K K « K « « « « « « K « K
c
C WRI T I NG LUMI NOSI TY FUNCTION PARAMETERS
C
I F ( (  I WAV . GE . 1 5 )  . AND.  ( I WAV . L E .  1 9 ) )  THEN
DO 5 0 0 3 0  1 - 1 , 3 2  
DI  SP ( I ) -  0 . 4 * D I S P (  I )
5 0 0 3 0  CONTINUE
END I F
C
I F ( N P T . E Q . 1 ) W R I T E ( 1 8 , 1 2 6 ) WAV, ( S P EC T P( N )  , RM0( N)  , DI  S P ( N ) , RLOGNO(N)  
X B E T A ( N ) , N - 1 , 3 2 )
126 FORMAT( ’ 1 ’ , 10X , ’ LUMI NOS ITY FUNCTI ON P A R A M E T E R S 1 OX, 3 0 ( 1 H_)  
X / / / ’ SPECTRAL TYPE ’ ,1 A 3 , 5 X , ’ D I SP  . LOG( NO)  B E T A ’ / /
X 5 ( / 3 X , A 9 , F 9 . 2 , F 9 . 2 , F 11 . 2 , F 1 1 . 2 ) )
I F ( ESTADO)  THEN
CLOSE(UN I T - 1 0 , S T A T U S - ’ D E L E T E ’ )
CLOSE(UN I T - 1 1 , S T A T U S - ’ D E L E T E ’ )
ELSE
CLOSE( UN I T - 1 0 )
CLOSE(UN I T - 11 )
END I F
CLOSE(UN I T - 18 )




























THI S SUBROUTI NE PROVI DES THE BLOCK DATA REQUI REMENTS FOR 
THE I N I T I A L I S A T I O N  OF THE VARI ABL ES IN THE COMMON BLOCK 
MAGDES. THI S IS A SPECI AL FEATURE OF THE NMSU IBM COMPUTER.
COMMON / MAGDES/  RMOB, RMOV, RMOJ , RMOH, R M0 2 2 , R M 0 2 4 , RMOBV, RMOVK,
X RMOJH, RMOHK, RMOJK, RMO, D I S P , FLU JO,
X FLU J OS, RM1 , ABSN1 , I LI  MAG, I L I MC O ,
X D I S P B V , DI  S P J H , D I S P H K , DI  S P J K ,
X DI SPA
DI MENSI ON D I S P ( 3 2 )  ,
X D I S P B V ( 3 2 )  , D I S P J H ( 3 2 )  , D I S P H K ( 3 2 )  , D I S P J K ( 3 2 )  ,
X D I S P A ( 3 2 )
DI MENSI ON RMOB( 3 2 )  , RMOV( 3 2 )  , RMOJ( 3 2 )  , RMOH( 3 2 )  , RM02 2 ( 3 2 )  ,
RMO24 ( 3 2 )  . RMOBV( 3 2 )  , RMOVK( 3 2 )  , R M 0 J H ( 3 2 )  , RMOHK( 3 2 )  , 
R M 0 J K ( 3 2 ) , RMO( 3 2 ) , F L U J 0 ( 1 1 ) , R M 1 ( 3 2 )
LOGI CAL I L I M A G , I L I M C O
DAT A( RMOB( l ) , l - l , 3 2 ) / - 4 . 2 7 , - 2 . 2 3 , - 1 . 1 6 , 0 . 1 5 ,  
1 . 6 8 , 3 . 3 7 , 5 . 0 1 , 5 . 6 6 , 6 . 8 5 ,  
8 . 4 0 , 1 0 . 2 3 , 1 1 . 4 6 , 1 3 . 1 1 ,
3 . 4 5 , 2 . 9 2 , 2 . 5 5 ,
2 . 6 9 , 2 . 3 3 , 1 . 5 8 , 1 . 2 0 ,  
1 . 0 8 , 0 . 9 4 , 0 . 9 5 , 0 . 7 9 ,  
0 . 7 1 , 0 . 6 5 , 0 . 6 0 , 0 . 5 0 ,
- 5 . 3 0 , - 5 . 6 2 , - 4 . 9 3 , - 4 . 4 5 /
DATA ( RMOV( l ) , l - l , 3 2 ) / - 3 . 9 9 , - 2 . 0 1 , - 1 . 0 0 , 0 . 2 0 ,
1 1 . 5 8 , 2 . 9 4 , 4 . 4 9 , 5 . 0 0 , 6 . 0 2 ,
2 7 . 2 5 , 8 . 7 8 , 9 . 9 2 , 1 1 . 5 2 ,
3 2 . 5 3 , 2 . 0 0 , 1 . 6 0 , 1 . 6 2 ,
4 1 . 1 0 , 0 . 1 0 , - 0 . 3 5 ,
5 - 0 . 4 8 , - 0 . 6 5 , - 0 . 6 5 , - 0 . 8 0 , - 0 . 8 4 ,
6 - 0 . 8 9 , -  1 . 0 , -  1 . 1  , - 5 . 1 4  ,
7 - 6 . 0 5 , - 6 . 3 7 , - 6 . 0 9 /
DATA ( RMO J ( I ) ,  1 - 1 , 3 2 ) / - 3 . 3 4 , - 1 . 5 1 , - 0 . 6 5 , 0 . 2 9 ,
1 1 . 3 9 , 2 . 1 5 , 3 . 4 6 , 3 . 8 6 , 4 . 6 2 ,
2 5 . 2 1 , 5 . 8 9 , 6 . 4 1 , 7 . 4 0 ,
3 1 . 0 1 , 0 . 4 8 , 0 . 0 3 ,
4 - 0 . 1 4 , - 0 . 9 0 , - 2 . 4 4 , - 3 . 1 7 ,
5 - 3 . 3 8 , - 3 . 7 3 , - 4 . 1 6 , - 5 . 0 6 ,
6 - 5 . 8 8 , - 6 . 7 5 , - 7 . 7 0 , - 8 . 6 0 ,
7 - 4 . 8 0 , - 6 . 7 2 , - 8 . 6 8 , - 9 . 9 8 /
DATA ( RMO H ( I ) ,  1 - 1 , 3 2  ) / - 3 . 2 6 , - 1 . 4 4 , - 0 . 6 0 , 0 . 3 1 ,
1 1 . 3 2 , 1 . 9 0 , 3 . 1 9 , 3 . 5 5 , 4 . 2 2 ,
2 4 . 6 1 , 5 . 1 4 , 5 . 6 9 , 6 . 7 3 ,
3 0 . 5 0 , - 0 . 0 3 , - 0 . 5 0 ,
4 - 0 . 7 2 , - 1 . 5 5 , - 3 . 2 2 , - 3 . 9 8 ,
5 - 4 . 2 3 , - 4 . 5 8 , - 5 . 0 3 , - 5 . 8 1 ,
6 - 6 . 6 4 , - 7 . 6 0 , - 8 . 5 7 , - 9 . 5 3 ,
7 - 4 . 7 6 , - 6 . 8 5 , - 9 . 3 0 , - 1 0 . 7 4 /
DATA ( RMO 2 2(  I ) ,  l - l , 3 2 ) / - 3 . 1 2 , - 1 . 3 3 , - . 5 3 ,  . 3 4 , 1 . 3 3 , 1 . 8 7 , 3 . 1 4 , 3 . 5 1
X 4 . 1 5 , 4 . 5 , 5 . 0 , 5 . 5 , 6 . 5 ,
X . 4 5 , - . 0 8 , - . 5 6 , - . 8 , - 1 . 6 6 , - 3 . 3 6 , - 4 . 1 4 , - 4 . 4 , - 4 . 7 6  
X , - 5 . 2 3 , - 6 . 0 4 , - 6 . 9 , - 7 . 9 , - 8 . 9 , - 9 . 9 , - 4 . 7 , - 7 .  , - 9 . 5 , - 1 1 . /  





























1 . 3 3 , 1 . 8 7 , 3 . 1 4 , 3 . 5 2 , 4 . 1 8 ,
4 . 5 4 , 5 . 0 4 , 5 . 5 1 , 6 . 4 9 ,
0 . 4 1 , - 0 . 0 5 , - 0 . 5 2 ,
- 0 . 7 2 , - 1 . 5 5 , - 3 . 2 2 , - 3 . 9 7 ,
- 4 . 2 2 , - 4 . 5 7 , - 5 . 0 2 , - 5 . 8 2 ,
- 5 . 8 6 , - 7 . 6 6 , - 8 . 6 5 , - 9 . 6 4 ,
- 4 . 69 , - 6 . 9 9 , - 9 . 3 , -  1 0 . 7 3 /
DATA ( RMOBV( I ) , 1 - 1 , 3 2 ) / - 0 . 2 8 , - 0 . 2 2 , - 0 . 1 6 , - 0 . 0 5 ,  
0 . 1 0 , 0 . 4 3 , 0 . 5 2 , 0 . 6 6 , 0 . 8 3 ,
1 . 1 5 . 1 . 4 5 . 1 . 5 4 . 1 . 5 9 ,
0 . 9 2 , 0 . 9 2 , 0 . 9 5 ,
1 . 0 7 , 1 . 2 3 , 1 . 4 8 , 1 . 5 5 ,
1 . 5 6 . 1 . 5 9 . 1 . 6 0 . 1 . 5 9 ,
1 . 5 5 . 1 . 5 4 . 1 . 6 0 . 1 . 6 0 ,
- 0 . 1 6 , 0 . 4 3 , 1 . 4 4 , 1 . 6 4 /
DATA ( RMO V K ( I ) , 1 - 1 , 3 2 ) / - 0 . 8 7 , - 0 . 6 8 , - 0 . 4 7 , - 0 . 1 4 ,  
0 . 2 5 , 1 . 0 7 , 1 . 3 5 , 1 . 4 9 , 1 . 8 7 ,  
2 . 7 5 , 3 . 7 8 , 4 . 4 2 , 5 . 0 2 ,
2 . 0 8 , 2 . 0 8 , 2 . 1 6 ,
2 . 4 2 . 2 . 7 6 . 3 . 4 6 . 3 . 7 9 ,
3 . 9 2 , 4 . 1 1 , 4 . 5 8 , 5 . 2 4 ,
6 . 0 6 . 7 . 0 1 . 7 . 9 0 . 8 . 8 0 ,  
- 0 . 4 4 , 0 . 9 5 , 3 . 1 3 , 4 . 9 1 /
DATA ( R M O J H ( I ) , 1 - 1 , 3 2 ) / - 0 . 0 8 , - 0 . 0 7 , - 0 . 0 5 , - 0 . 0 2 ,  
0 . 0 7 , 0 . 2 5 , 0 . 2 7 , 0 . 3 1 , 0 . 4 0 ,  
0 . 6 0 , 0 . 7 5 , 0 . 7 2 , 0 . 6 7 ,  
0 . 5 1 , 0 . 5 1 , 0 . 5 3 , 0 . 5 8 ,  
0 . 6 5 , 0 . 7 8 , 0 . 8 1 , 0 . 8 5 ,  
0 . 8 5 , 0 . 8 7 , 0 . 7 5 , 0 . 7 6 ,  
0 . 8 5 , 0 . 8 7 , 0 . 9 3 , - 0 . 0 4 ,
0 . 1 3 , 0 . 6 2 , 0 . 7 6 /








0 . 0 1 , 0 . 0 3 , 0 . 0 5 , 0 . 0 4  
. 1 1 , 0 . 1 4 , 0 . 1 9 , 0 . 2 3 ,  
. 0 5 , - 0 . 0 5 , - 0 . 0 6 ,  
. 0 8 , 0 . 1 1 , 0 . 1 4 , 0
1 7 , 0 . 1 8 , 0 . 2 0 , 0
16
23
0 . 0 7 ,
2 6 , 0 . 3 0 , 0 . 3 3 , 0 . 3 7 ,  
0 . 0 6 , 0 . 1 5 , 0 . 2 0 , 0 . 2 6 /
DATA ( R M O J K ( I ) , 1 - 1 , 3 2 ) / - 0 . 2 2 , - 0 . 1 8 , - 0 . 1 2 , - 0 . 0 5 ,
1 0 . 0 6 , 0 . 2 8 , 0 . 3 2 , 0 . 3 5 , 0 . 4 7 ,
2 0 . 7 1 , 0 . 8 9 , 0 . 9 1 , 0 . 9 0 ,
3 0 . 5 6 , 0 . 4 6 , 0 . 4 7 ,
4 0 . 6 6 , 0 . 7 6 , 0 . 9 2 , 0 . 9 7 ,
5 1 . 0 2 , 1 . 0 3 , 1 . 0 7 , 0 . 9 8 ,
6 1 . 0 2 , 1 . 1 5 , 1 . 2 0 , 1 . 3 0 ,
7 - 0 . 1 0 , 0 . 2 8 , 0 . 8 2 , 1 . 0 2 /
DATA ( D I S P ( I ) ,  1 - 1 , 3 2 ) / . 5 ,  . 5 ,  . 5 ,  . 5 ,  . 4 ,  . 5 ,  . 3 ,  . 3 ,  . 5 ,  . 5 
X I .  , 1 . , . 8 ,  . 7 ,  . 7 ,  . 6 ,  . 6 ,  . 6 ,  . 6 ,  . 6 ,  . 6 ,  . 5 ,  . 5 ,  . 5 ,  . 5 , 1 . 2 , 2 .  
DATA ( D I S P B V ( I ) ,  1 - 1 ,  32 ) / 0 . 1 2 , 0 . 1 2 , 0 . 1 7 , 0 . 2 6 ,
1 0 . 4 8 , 0 . 4 2 , 0 . 2 3 , 0 . 3 1 , 0 . 4 9 ,
2 0 . 6 2 , 0 . 3 9 , 0 . 1 4 ,
3 0 . 1 4 , 0 . 0 3 , 0 . 0 3 , 0 . 1 5 ,
4 0 . 2 8 , 0 . 4 1 , 0 . 3 2 , 0 . 0 8 ,
. 5 ,  . 5 , 1  . 

























0 . 0 4 , 0 . 0 4 , 0 . 0 1 , 0 . 0 5 ,  
0 . 0 5 , 0 . 0 5 , 0 . 0 6 , 0 . 0 6 ,  
0 . 9 1  , 0 . 9 1  , 0 . 9 1  , 0 . 9 1 /
DATA ( D I S P J H ( I ) ,  I - l , 3 2 ) / 0 . 0 3 , 0 . 0 3 , 0 . 0 5 , 0 . 0 2 ,
0 . 3 5 , 0 . 1 2 , 0 . 0 8 ,  
0 . 0 8 , 0 . 0 2 , 0 . 0 2 , 0 . 0 7 ,  
0 . 1 2 , 0 . 2 0 , 0 . 1 6 , 0 . 0 7 ,  
0 . 0 4 , 0 . 0 2 , 0 . 1 0 , 0 . 1 1 ,  
0 . 1 0 , 0 . 1 1 , 0 . 0 8 , 0 . 0 8 ,  
0 . 6 6 , 0 . 6 6 , 0 . 6 3 , 0 . 6 3 /
DATA ( D I S P H K ( I ) , 1 - 1 , 3 2 ) / 0 . 0 7 , 0 . 0 7 , 0 . 0 8 , 0 . 0 6 ,  
0 . 0 6 , 0 . 0 6 , 0 . 0 1 ,  
0 . 0 2 , 0 . 0 7 , 0 . 0 7 , 0 . 0 8 , 0 . 0 9 ,
0 . 0 9 , 0 . 0 1 , 0 . 0 1 , 0 . 1 3 ,
0 . 1 7 , 0 . 0 6 , 0 . 0 5 , 0 . 0 3 ,
0 . 0 2 , 0 . 0 3 , 0 . 0 5 , 0 . 0 6 ,
0 . 0 7 , 0 . 0 7 , 0 . 0 7 , 0 . 0 7 ,
0 . 2 6 , 0 . 2 6 , 0 . 1 1 , 0 . 1 1 /
DATA ( D I S P J K ( I ) ,  1 - 1 , 3 2 ) / 0 . 1 0 , 0 . 1 0 , 0 . 1 3 , 0 . 1 8 ,  
0 . 3 3 , 0 . 2 6 , 0 . 0 7 ,  
0 . 1 5 , 0 . 3 6 , 0 . 4 2 , 0 . 2 0 , 0 . 0 1 ,
0 . 0 1 , 0 . 0 9 , 0 . 0 9 , 0 . 2 0 ,  
0 . 2 9 , 0 . 2 6 , 0 . 2 1 , 0 . 1 0 ,  
0 . 0 6 , 0 . 0 5 , 0 . 0 5 , 0 . 0 5 ,  
0 . 1 7 , 0 . 1 8 , 0 . 1 5 ,  . 1 5 ,  
0 . 9 2 , 0 . 9 2 , 0 . 7 4 , 0 . 7 4 /
DATA ( F L U J O ( I ) , I » 1 , 1 1 ) / 7 . 2 E - 1 2 , 3 . 9 2 E - 1 2 , 3 . 4 E - 1 3 , 1 . 1 6 E - 1 3 ,
3 . 9 E - 1 4 , 2 . 8 E - 1 4 , 0 , 0 , 0 , 0 , 0 /
KXKKMKt t KXKKMKXt t KXKKKKXKXt t XKKKXKMKKt t Xt t XWKXKXt t MXKMXKXMXKKKKKKKXKKXKKKK
FI LE LUMI NUM1. FOR
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  X * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
FUNCTION SECH( A )
B » ( E X P ( A ) + E X P ( - A ) ) / 2 .
S ECH = 1 / B
RETURN
END
SUBROUTI NE TORAD( ANG, RAD)
THI S SUBROUTI NE CHANGES AN ANGLE GI VEN AS + -DD . MMSS 
TO RADI ANS
ANG-ANGLE IN FORMAT + - DD. MMSS ( I NP UT )






C RAD - SAME ANGLE IN RADI ANS ( OU T P U T )
C
C
DOUBLE P R E C I S I O N  ANG1 , RAD1 , D D E G , AM I N , SEC 
PARAMETER ( P I - 3 . 1 4 1 5 9 2 6 5 4  )
I J = 1
I F ( A N G  . LT . 0 )  I J - - 1 
C
ANG1 - A B S ( ANG)
DEG« I N T ( ANG1 )
A M I N -  I N T ( ( A N G 1 - D E G ) « 1 0 0 . )
S E C - ( ( A N G 1 - D E G ) * 1 0 0 . - A M I N ) * 1 0 0 .
RADI  - ( P I / 1 8 0 . ) * ( D E G - ( A M  I N / 6 0 . ) + ( S E C / 3 6 0 0 . ) )





Q X X K X X X X X X X X K X X X X X K X K K X K K X K K X K X K X K X K X X X K X X K X K X K K K X K X X X K X X X K X K X X X X
c
c
SUBROUTI NE TODEG( R A D , DEG , AM I N )
C
C T H I S  SUBROUTI NE TAKES AN ANGLE IN RADI ANS AND RETURNS
C I T VALUE IN DEG AND MI N U T E S .
C
C RAD- ANGLE IN RADI ANS ( I N P U T )
C DEG- DEGREES ( OU T PU T )
C AM I N - M I  NUT ES ( OUTPUT)
C
c
DOUBLE P R E C I S I O N  P l . D E G S  
I NT EGER D E G , AM IN 
C
PARAMETER ( PI  - 3 . 1 4 1 5 9 2 6 5 4 )
C
D EGS- 1 8 0 . *  R A D / P  I 
I F ( RAD . L T . 0 )  J I - - 1 
I F ( RAD . G T .  0 )  J l - l  
C
D E G S - A B S ( D E G S )
DE G 1 - I N T ( D E G S )
DEG-  I N T ( J I * DE G1)
A M I N - I N T ( ( D E G S - D E G 1 ) * 6 0 . + 0 . 5 )
I F ( AM IN . GE.  6 0 . )  THEN
D E G- D E G+ J I  
AM I N - AM I N - 60 .




SUBROUT INE G A L T E Q ( L , B , R A , D E C ,  I ND)
C
C T HI S  SUBROUTINE CHANGES COORDI NATES BETWEEN THE EQUATORIAL
C SYSTEM AND THE GALACTI C SYSTEM.
C




C L - GA LACT IC LONGITUDE
C B ■= G A L ACT I C LATI TUDE
C RA = RIGHT ASCENSION
C DEC- DECLI  NAT I ON
C I N D « I NDI CATOR TO SPECI FY WHETHER GAL.  TO EQ.  OR
C EQ. TO G A L . IS WANTED.
C I ND- 1  MEANS GAL.  TO EQ.




PARAMETER ( R D - 5 7 . 2 9 5 7 7 9 5 1 , DR- . 0 1 7 4 5 3 2 9 3 , P I - 3 . 1 4 1 5 9 2 6 5 4 )
C
I F ( IND . EQ.  - 1 )  THEN
R1 - COS( DEC) *  C O S ( R A ) * C O S ( 2 8 2 . 2 5 * D R )  +
1 C O S ( D E C ) * S I N ( R A ) * S I N ( 2 8 2 . 2 5 * DR)
R2 - C O S ( D E C ) * S I N ( R A ) * C O S ( 2 8 2 . 2 5  * DR) * C OS ( 6  2 . 6 * D R ) -
1 C O S ( D E C ) * C O S ( R A ) * S I N ( 2 8 2 . 25  * DR) « COS( 6 2 . 6 * D R ) +
2 S I N ( D E C ) * S I N ( 6 2 . 6 * DR)
T AN L «= (COS ( 3 3 . * D R )  + ( R 1 / R 2 ) * S I N ( 3 3 . * D R ) ) /
1 ( ( R 1 / R 2 ) * C O S ( 3 3 . * D R ) - S I N ( 3 3 . * D R ) )
S I NB-  - COS( DEC) *  S I N ( R A - 2 8 2 . 2 5 * D R ) * S I N ( 6 2 . 6 * D R ) +
1 S I N ( D E C ) * C O S ( 6 2 . 6 * D R )
L * AT A N( T AN L )
B = AS I N ( S I N B )
I F ( T AN L . GE.  0 )  THEN
I F ( R1 . LT . 0 ) L = L + P !
ELSE I F ( T A NL  . L T . 0 )  THEN
I F ( R2 . G T . 0 )  L = L + PI
I F ( R 2 . L T . 0 )  L = L + 2 . « P I
END I F
ELSE I F (  IND . EQ.  1)  THEN
S I NDEC «= COS ( B ) * S I N ( L - 3 3 . * D R ) * S I N ( 6 2 . 6 * D R )  +
1 S I N ( B ) * C O S ( 6 2 . 6 * D R )
S I N A - ( S I N D E C * C O S ( 6 2 . 6 « D R ) - S I N ( B ) ) /
1 ( SQRT( 1 - S I N D E C * * 2 ) * S I N ( 6 2 . 6 * D R ) )
C O S A « C O S ( B ) * C O S ( L - 3 3 . * DR) / SQRT(1 - S I N D E C « * 2 )
D E C - A S I N ( SI NDEC)
A = AS I N ( S I N A )
I F ( ( S I NA . GE.  0 )  . AND.  (COSA . L T . 0 ) )  A - P I - A
I F ( ( SI NA . L T .  0 )  . AND.  (COSA . G T . 0 ) )  A - A + 2 / « P I
I F ( ( SI NA . L T .  0 )  . AND.  (COSA . L T .  0 ) )  A - P I - A







I F (RA . GE. 2 . «P I ) R A - R A - 2 . * Pi






Q X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X
c
c
SUBROUTINE D l S C R P ( T O T , D A T A , CLSNSS )
C
C
DI MENSI ON T OT ( 1 )  , THECAL( 7 )  , D A T A ( 1 )
C
DO 10 1 - 1 , 7  
THECAL(  I ) -  0 . 0  
10 CONTI NUE
C
DO 20 I - 1 , 4
THECAL ( 2 * I - 1 ) -  LOG 1 0 ( TOT( 1 8 + I - 1 ) )
20 CONTI NUE
C
C DOING A L I NEAR I NTERPOLATI ON TO FI ND PREDI CTED VALUES
C FOR K - 8 . 5 , 9 . 5  AND 1 0 . 5
C 
C
DO 30 1 - 1 , 3




C ENQUI RI NG FOR BRIGHTER MAGNI TUDES
C
I F ( DAT A ( 2 )  . NE.  8 . 5 )  THEN
I CORR- 2 
I BEG I N - 3
ELSE
ICORR-O 
I BEG I N - 2
END I F
CALCULATI NG CLOSENESS I NDI CATOR 
CLSNSS- 0
! I NDI CATOR CLOSENESS - SUM ( X ( T ) - X ( 0 )  ) * * 2
DO 40 J - I BEG I N ,7



































SUBROUT I NE BANCOL( INDTOR, WAV L , I ARROW)
THIS SUBROUTINE FEEDS INTO THE ARRAY ’ RMO’ THE CORRECT VALUES 
OF THE MAGNITUDE OR COLOUR WHICH IS BEING STUDIED. IT RETURNS 
THE CHARACTER VALUE OF THE VARIABLE ’ WAVELENGTH ’ . NOTE THAT 
TO PERFORM THIS OPERATION THE VARIABLE MARROW’ MUST BE SET 
EQUAL TO 2.
IF THE CHARACTER VARIABLE ’ WAVELENGTH’ IS PROVIDED AND THE VALUE 
OF THE INDEX IS REQUIRED ( ’ INDTOR’ ) MAKE SURE TO SET IARROW
THE FOLLOWING VARIABLES ARE CONTAINED IN COMMON BY THE MAIN 
PROGRAMME (LUMINUM) AND THIS SUBROUTINE:
RMOB, RMOV, RMO J , RMOH, RM0 2 2 , RM0 2 4 , RMOBV, RMOVK, RMO J H, RMOHK, RMOKJK, 
RMO, DISP
THIS VARIABLES CONTAIN THE VALUES OF THE ABSOLUTE MAGNITUDES ( 
THE COLOURS FOR THE 32 DIFFERENT SPECTRAL TYPES UTILISED IN 
THIS PROGRAMME ( I . E .  RMOB- B ABSOLUTE MAGNITUDES, RMOJH-J-K CO
THIS SUBROUTINE ALSO CHOOSES THE RIGHT VALUE FOR THE
FLUX OF A ZERO MAGNITUDE STAR AT A GIVEN BANDPASS 
THIS SUBROUTINE ALSO CHOOSES THE RIGHT VLUE FOR THE DISPERSIOI 
IT ASSUMES THAT THE DISPERSION IS THE SAME FOR ALL THE 
MAGNITUDES. THE COLOUR DISPERSIONS ARE ALL DIFFERENT. WE HAVE 
ASSUMED THAT ’ DI SP( V- K ) - 2  * D IS P( J - K ) ’
COMMON /MAGDES/ RMOB, RMOV, RMOJ, RMOH, RM022, RM024, RMOBV, RMOVK,
1 RMOJH, RMOHK, RMOJK,RMO,DISP,FLUJO,FLUJOS,
2 RM1 , ABSN1 , I L I  MAG, I LIMCO,
3 D l SPBV,DISPJH.DISPHK,DISPJK,DISPA 
COMMON /MAGDE2 /  COLCH.WAVLl
EQUIVALENCE ( BANDS , NAMES)
DIMENSION RMOB( 32 )  , RMOV( 3 2 )  ,RM0J(32)  , RMOH( 3 2 )  ,RM022 ( 32 ) , RMO24 (32
1 .RMOBV( 3 2)  , RMOVK( 3 2 )  , RM0JH(32) , RMOHK( 3 2 )  ,RM0JK(32)  , RMO(32
2 , D I S P ( 3 2 ) , D I S P A ( 3 2 ) , F L U J O ( l l ) , R M 1 ( 3 2 )  , ABSORP( l l )  ,
3 D I S P B V ( 3 2 ) , D I S P J H ( 3 2 ) , D I S P H K ( 3 2 ) , D I S P J K ( 3 2 ) , D I S P A 1 ( 3 2 )  
CHARACTER*3 WAVL, BANDS( 11 )  , NAMES(1 1 ) ,WAVL1
CHARACTER*? COLCH
LOG I CAL I LI MAG, ILIMCO
REAL IMAGMI , I MAGMA, ICOLMI , ICOLMA
DATA DISPA1 / . 5 ,  . 5 ,  . 5 ,  . 5 ,  . 4 ,  . 5 ,  . 3 ,  . 3 ,  . 5 ,  . 5 ,  . 5 ,  . 5 , 1 . ,  
X l . , 1 . , . 8 , . 7 , . 7 , . 6 , . 6 , . 6 , . 6 , . 6 , . 6 , . 5 , . 5 , . 5 , . 5 , 1 . 2 , 2 . , 1 . , 1 . /  
DATA NAMES/ ’ B ’ , ’ V ’ , ’ J ’ , ’ H ’ , ’ K ’ , ’ 2 . 4 ’ , ’ B - V ’ , ’ V - K ’ ,
1 ’ J - H ’ , ’ H-K ’ , ’ J - K ’ /
DATA ABSORP/1. 3 0 , 1 . 0 0 , 0 . 3 3 , 0 . 1 6 , 0 . 0 8 , 0 . 0 6 , 0 . 3 0 , 0 . 9 6 ,
1 0 . 1 0 , 0 . 0 8 , 0 . 1 8 /
C
C
J I N D C 1 - 0  
C
c
DO 10 1 - 1 , 1 1  
BANDS( I ) -  NAMES( I )
10 CONTI NUE
C
I F ( I ARROW . EQ. 1)  THEN 
DO 20 1 - 1 , 1 1
I F( WAV L . EQ.  BANDS( I ) ) I N D T O R - l + 8  
20 CONTINUE
RETURN
END I F 
C 
C
C F I NDI NG ABSORPTI ON FOR THE CONSTRAI NI NG MAGNITUDE OR COLOUR
C
I F ( I L I MAG . O R . I L I MCO)  THEN 
DO 30 1 - 1 , 1 1
I F ( WAV L 1 . EQ.  BANDS( I ) )  THEN 
I F ( AB SN 1 . EQ.  - 9 9 )  ABSN 1 - ABSORP( I )
J I N D C 1 - I 
END I F
30 CONTINUE
END I F 
C
C F I NDI NG DI SPERSI ONS FOR THE CONSTRAI NI NG MAGNITUDE OR COLOUR
C
I F ( 1 LI  MAG . OR.  I L I MCO)  THEN
I F ( J I N D C 1 . L T .  7 )  THEN 
DO 300 1 - 1 , 3 2
D I S P A ( I ) - DI  SPA1(  I )
300  CONTINUE
ELSE I F ( J I NDC1 . EQ.  7 )  THEN 
DO 310 1 - 1 , 3 2
DI SPA( I ) - D I S P B V ( I ) / 0 .4 
310  CONTINUE
ELSE I F ( J I N D C 1  . EQ.  8 )  THEN 
DO 320 1 - 1 , 3 2
D I S P A ( I ) - 2 . 0 * D I S P J K ( I ) / 0 . 4  
C ! DI SP FOR V- K
320  CONTINUE
ELSE I F ( J I N D C 1  . EQ.  9 )  THEN 
DO 330 1 - 1 , 3 2
D I S P A ( I ) - DI  SP J H ( I ) / 0 . 4  
330  CONTINUE
ELSE I F ( J I N D C 1  . EQ.  1 0 )  THEN 
DO 340 1 - 1 , 3 2
DI  SPA( I ) - D l SPHK(  I ) / 0 . 4 
340  CONTINUE
ELSE I F ( J  INDC1 . EQ.  1 1 )  THEN 
DO 350  1 - 1 , 3 2  





J I N D I C - I N D T O R - 8  
WAV L - BANDS( J I N D I C )
C
I F ( J I N D I C  . GE . 7 )  THEN 
C O L C H - ’ X 0 . 4 ’
C
C
C WE WI LL  NOW CHOOSE THE APPROPRI ATE DI SPERSI ON FOR MAGNITUDES
C AND COLOURS.  THE MAGNITUDE DI SPERSI ONS ARE ASSUMED TO BE THE
C SAME;  COLOURS DI SPERSI ONS ARE ALL DI FFERENT
C THE DI SPERSI ONS FOR THE COLOURS HAVE BEEN D I V I D E D  BY 0 . 4 ,
C BECAUSE THE COLOURS ARE CALCULATED IN UNI TS OF 0 . 4
C
C
I F ( J I N D I C  . EQ.  7 )  THEN 
DO 360 1 - 1 , 3 2  
DI  SP( I ) - D l SPBV(  I ) / 0 . 4 
360  CONTINUE
ELSE I F ( J I N D I C  . EQ.  8 )  THEN 
DO 370 1 - 1 , 3 2
D I S P (  I ) - 2 . 0 * D I SP J K ( I ) / 0 . 4 
C ! D I SP  FOR V- K
370 CONTINUE
ELSE I F ( J I NDI C . EQ.  9 )  THEN 
DO 380 1 - 1 , 3 2
DI  SP( I ) - DI SP J H ( I ) / 0 . 4 
380  CONTINUE
E L S E I F ( J I N D I C  . EQ.  1 0 )  THEN 
DO 390 1 - 1 , 3 2
D I S P (  I ) - D I S P H K ( I ) / 0 .4 
390  CONTINUE
ELSE I F ( J I NDI C  . EQ. 11 )  THEN
DO 400  1 - 1 , 3 2
D I S P (  I ) - DI  SPJK(  I ) / 0 . 4 
400  CONTINUE
END I F
END I F 
C 
C
Q * # * # # * * # * * * # # * * * * * # * * # * * # * * * * # # # * * * * * # * * * * * * # # # « # # * * * # * * * # # * # « * * * * *
c
C CHOOSING APPROPRI ATE CONSTANT FOR FLUX CALCULATI ONS
C


















I F ( J I N D I C  . EQ.  1)  THEN 
DO 40 1 - 1 , 3 2
RMO( I ) - RMOB ( I )
CONTINUE
ELSE IF ( J I NDI C . EQ. 2 )  THEN 
DO 50 1 - 1 , 3 2  
RMO( I ) - RMOV( I )
CONTINUE
ELSE I F ( J I NDI C . EQ. 3 )  THEN 
DO 60 1 - 1 , 3 2
RMO( I ) - RMO J ( I )
CONTINUE
ELSE I F ( J I N D I C  . EQ.  4 )  THEN 
DO 70 1 - 1 , 3 2  
RMO( ! ) - RMO H( I )
CONTINUE
ELSE I F ( J I N D I C  . EQ.  5 )  THEN 
DO 80 1 - 1 , 3 2  
RMO( 1 ) - R M 0 2 2 ( 1)
CONTINUE
ELSE I F ( J I N D I C  . EQ.  6 )  THEN 
DO 90 1 - 1 , 3 2  
RMO ( I ) - RMO24 ( I ).
CONT1NUE
ELSE I F ( J  I NDI C . EQ.  7 )  .THEN 
DO 100 1 - 1 , 3 2  
RMO( I ) - RMO BV( I )
CONT1NUE
ELSE I F ( J I NDI C . EQ.  8)  THEN 
DO 110 1 - 1 , 3 2
RMO( 1 ) - RMOVK( I )
CONTINUE
ELSE I F ( J I NDI C . EQ.  9 )  THEN 
DO 120 1 - 1 , 3 2
RMO( I ) «RMOJ H(1 )
CONTINUE
ELSE I F ( J I N D I C  . EQ.  10 )  THEN 
DO 130 1 - 1 , 3 2
RMO( I ) - RMO HK( I )
CONTINUE
ELSE I F ( J I NDI C . EQ. 11 )  THEN 
DO 140 1 - 1 , 3 2
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c
C CHOOSING THE APPROPRI ATE SET OF ABSOLUTE MAGNITUDES FOR THE
C CONSTRAI NI NG MAGNITUDE OR COLOUR
C
I F ( J I N D C 1 . NE.  0 )  THEN 
I F ( J I NDC1 . EQ.  1 )  THEN 
DO 150 1 - 1 , 3 2
RM 1(  I )= RMO B ( I )
150 CONTINUE
ELSE I F ( J  INDC1 . EQ. 2)  THEN 
DO 160 M  , 32  
RM 1 ( I ) = RMO V ( I )
160 CONTINUE
ELSE I F ( J INDC1 .EQ.  3)  THEN 
DO 170 1 - 1 , 3 2  
RM1(  I )= RMO J ( I )
170 CONTINUE
ELSE I F ( J I N D C 1  . EQ.  4 )  THEN 
DO 180 1 - 1 , 3 2  
RM1(  I ) - RMO H( I )
180 CONTINUE
ELSE I F ( J INDC1 . EQ.  5)  THEN 
DO 190 1 = 1 , 3 2  
RM1(  I ) «RMO2 2(  I )
190 CONTINUE
ELSE I F ( J I N D C 1  . EQ.  6)  THEN 
DO 200  1 = 1 , 3 2  
RM1 ( I ) = R M 0 2 4 ( I )
200  CONTINUE
ELSE I F ( J I N D C 1  . EQ.  7 )  THEN 
DO 210  1 = 1 , 3 2
RM1(  I )= RMO BV( I )
210  CONTINUE
ELSE I F ( J I NDC1 . EQ.  8)  THEN 
DO 220  1 = 1 , 3 2
RM1(  I )= RMOVK( I )
220  CONTINUE
ELSE I F ( J INDC1 . EQ.  9 )  THEN 
DO 230  1 = 1 , 3 2
RM1( I )= RMO J H( I )
230  CONTINUE
ELSE I F ( J I NDC1 . EQ.  10)  THEN 
DO 240  1 = 1 , 3 2
RM1 ( I )= RMO HK( I )
240  CONTINUE
ELSE I F ( J I N D C 1  . EQ.  11)  THEN 
DO 250 1 = 1 , 3 2
RM1(  I )= RMO J K ( I )
250  CONTINUE
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C THIS FUNCTION CALCULATES THE VALUE OF THE INTEGRAL OF AN
C EXPONENTIAL WITH MEAN - 0 AND DISPERSION,1 FROM MINUS INFINITY
C TO THE VALUE SPECIFIED BY THE VARIABLE ’REAL’
C
C THIS EXPRESSIONS IS A NUMERICAL APPROXIMATION FOR THE AREA
C UNDER A GAUSSIAN WITH MEAN - 0 AND DISP-1 FROM MINUS INFINITE
C TO THE POINT GIVEN (IN THIS CASE REAL).THIS APPROXIMATION WORr
C ONLY FOR POSITIVE ARGUMENTS.





EXP I NT-1-0.5/(1+ANUM*( .19 68 54 + ANUM *(.115194 +
1 ANUM*( . 0 00 344 +ANUM*.019527))))**4
IF(REAL .LT. 0.0) EXPINT-1.0-EXPINT
RETURN
END
0 K K K * K K K K K « K K * K K « K K « K K * * * « * K « K * K K K K « K * K K K * K K K K K K X K * K K K K K K K « * K K K * « K « * * K K '
Q X K K X X K K t t X K K X X K K X K K K K t t K K K t t X K K K t t X t t X t t X X K K K t t K X K K K K K X K X M X t t t t K K t t K K K K K K X X X X X X X :
C
SUBROUT INE INTCH(IBIT S , INUM.CARACT )
C
C
C THIS SUBROUTINE ENCODES AN INTEGER ’INUM’ OF LENGTH-IBITS
C INTO A CHARACTER ’CARACT’ OF LENGTH-IBITS BITS.
C *** IBITS < - 1 0 * * *
C
CHARACT ER*10 CARACT 
C
IFIRST- INT(10.0** IBITS)
J R EM = MOD( INUM, IFIRST)
DO 10 I - 1BI TS-1 ,0, - 1 
L = 1 0.0 * * I 
IQUOT = J R EM/L 
K = IBI TS- I 
IQ- IQUOT + 240







LUM INOSITY  
FUNCTIO NS FOR  
DIFFERENT  
WAVELENGTHS
In this appendix we have gathered in eleven tables the Luminosity 
Function data for the following wavelengths: B, V, J, H, K, 2.4/zm, 
B-V, V-K, J-H , H-K and J-K .
Column 1 gives the spectral type and the luminosity class, column 
2 illustrates the absolute magnitude, column 3 gives the value of the 
dispersion of the magnitude values around the mean absolute magni­
tude given in column 2, column 4 shows the logarithm of the number 
density of that spectral type at the solar neighbourhood in stars per 
cubic kiloparsec and finally, column 5 gives the value in kiloparsecs 
of the characteristic height for that spectral type above the galactic 
plane. Table 12 gives the values of the local absorption parameters 





B DISP. LOG{NO) BETA
BO , 1 V - 4 . 2 7 0 . 5 0 2 . 9 5 0 . 0 4
B2 , 3  V - 2 . 2 3 0 . 5 0 3 . 8 3 0 . 0 4
Bb V - 1 . 1 6 0 . 5 0 4 . 0 9 0 . 0 4
B8-A0 V 0 . 1 5 0 . 5 0 5 . 3 3 0 . 0 7
A 2 - b  V 1 . 6 8 0 . 4 0 5 . 5 4 0 . 1 0
FO- 5  V 3 . 3 7 0 . 5 0 6 . 0 9 0 . 1 4
F8-G2 V 5 . 0 1 0 . 3 0 6 . 3 9 0 . 2 5
Gb V 5 . 6 6 0 . 3 0 6 . 5 0 0 . 3 0
G8-K3 V 6 . 8 5 0 . 5 0 7 . 0 0 0 . 3 5
F 4 - 5  V 8 . 4 0 0 . 5 0 7 . 0 5 0 . 3 0
MO-1 V 1 0 . 2 3 0 . 5 0 7 . 1 5 0 . 3 0
M2-3 V 1 1 . 4 6 0 . 5 0 7 . 2 5 0 . 3 0
m - b  V 1 3 . 1 1 1 . 0 0 7 . 3 5 0 . 3 0
F8-G2 I I I 3 . 4 5 1 . 0 0 4 . 6 5 0 . 5 0
Gb I I I 2 . 9 2 1 . 0 0 4 . 6 5 0 . 5 0
G8 I I I 2 . 5 5 0 . 8 0 5 . 2 0 0 . 2 5
K 0 , 1  I I I 2 . 6 9 0 . 7 0 5 . 5 9 0 . 2 0
K 2 , 3  I I I 2 . 3 3 0 . 7 0 5 . 2 3 0 . 2 0
F 4 , 5  I I I 1 . 5 8 0 . 6 0 4 . 2 8 0 . 3 0
MO I I I 1 . 2 0 0 . 6 0 3 . 4 8 0 . 3 0
Ml I I I 1 . 0 8 0 . 6 0 3 . 1 3 0 . 3 0
M2 I I I 0 . 9 4 0 . 6 0 3 . 1 3 0 . 3 0
M3 I I I 0 . 9 5 0 . 6 0 3 . 1 3 0 . 3 0
I I I 0 . 7 9 0 . 6 0 3 . 0 0 0 . 3 0
Mb I I I 0 . 7 1 0 . 5 0 3 . 0 0 0 . 3 0
Mb I I I 0 . 6 5 0 . 5 0 2 . 4 5 0 . 3 0
Ml I I I 0 . 6 0 0 . 5 0 2 . 0 9 0 . 3 0
M8 + I I I 0 . 5 0 0 . 5 0 1 . 6 5 0 . 3 0
YOUNG OB - 5 . 3 0 1 . 2 0 2 . 6 1 0 . 0 5
A-G  J - I J - 5 . 6 2 2 . 0 0 1 . 5 3 0 . 0 5
K-M2 I - I I - 4 . 9 3 1 . 0 0 1 . 4 9 0 . 0 5





230,1 V - 3 . 9 9 0.50 2 . 9 5 0 . 0 4
B2,3 V - 2 . 0 1 0.50 3 . 8 3 0 . 0 4
B 5 7 - 1 . 0 0 0.50 4 . 0 9 0 . 0 4
F 8 - A Q  7 0 . 2 0 0.50 5.33 0 . 0 7
£ 2 - 5  V 1 . 5 8 0 .40 5 . 5 4 0 . 1 0
FO-b V 2 . 9 4 0.50 6 . 0 9 0 . 1 4CM01004* 4 . 4 9 0.30 6 . 3 9 0 . 2 5
C5 V 5.00 0 .30 6 . 5 0 0 . 3 0
G8-K3 V 6 . 0 2 0.50 7 . 0 0 0 . 3 5
M 4 - 5  V 7 . 2 5 0.5 0 7 . 0 5 0 . 3 0
MO-1 V 8 .78 0.50 7 . 1 5 0 . 3 0
M 2 - 3  V 9.9 2 0 .50 7 . 2 5 0 . 3 0
M 4 - 5  V 1 1 . 5 2 1 .00 7 . 3 5 0 . 3 0
F8-G2 III 2 .53 1 . 0 0 4 . 6 5 0 . 5 0
Gb III 2 . 0 0 1 .00 4 . 6 5 0 . 5 0
G8 III 1 . 6 0 0 .80 5 . 2 0 0 . 2 5
K0,1 III 1 .62 0.70 5 . 5 9 0 . 2 0
K2,3 J J J 1 .10 0.70 5 .23 0 . 2 0
F 4 , 5  J J J 0 .10 0.60 4 . 2 8 0 . 3 0
M O  J J J - 0 . 3 5 0.60 3 . 4 8 0 . 3 0
M l  J J J - 0 . 4 8 0 .60 3 . 1 3 0 . 3 0
M 2  J J J - 0 . 6 5 0 .60 3 . 1 3 0 . 3 0
M 3  J J J - 0 . 6 5 0.60 3 . 1 3 0 . 3 0
M 4  J J J - 0 . 8 0 0.6 0 3 . 0 0 0 . 3 0
M 5  J J J - 0 . 8 4 0.5 0 3 . 0 0 0 . 3 0
M 6  J J J - 0 . 8 9 0.50 2 . 4 5 0 . 3 0
M 7  J J J - 1 . 0 0 0 .50 2 . 0 9 0 . 3 0
M 8  + J J J - 1 . 1 0 0 .50 1 . 6 5 0 . 3 0
JOC/WG O F - 5 . 1 4 1 .20 2 . 6 1 0 . 0 5
A - G  J - J J - 6 . 0 5 2.00 1 . 5 3 0 . 0 5
K-M2 I-II - 6 . 3 7 1 .00 1 . 4 9 0 . 0 5




E DISP. LOG(NO) BETA
B 0 , 1  V - 3 . 2 6 0 . 5 0 2 . 9 5 0 . 0 4
B2 , 3  V - 1 . 4 4 0 . 5 0 3 . 8 3 0 . 0 4
Bb V - 0 . 6 0 0 . 5 0 4 . 0 9 0 . 0 40100 0 . 3 1 0 . 5 0 5 . 3 3 0 . 0 7
A2 - 5  V 1 . 3 2 0 . 4 0 5 . 5 4 0 . 1 0
FO-b V 1 . 9 0 0 . 5 0 6 . 0 9 0 . 1 4
F8-G2 V 3 . 1 9 0 . 3 0 6 . 3 9 0 . 2 5
Gb V 3 . 5 5 0 . 3 0 6 . 5 0 0 . 3 0
G8-K3 V 4 . 2 2 0 . 5 0 7 . 0 0 0 . 3 5
K 4 - 5  V 4 . 6 1 0 . 5 0 7 . 0 5 0 . 3 0
MO-1 V 5 . 1 4 0 . 5 0 7 . 1 5 0 . 3 0
M2-3 V 5 . 6 9 0 . 5 0 7 . 2 5 0 . 3 0
M 4 - 5  V 6 . 7 3 1 . 0 0 7 . 3 5 0 . 3 0
F8-G2 III 0 . 5 0 1 . 0 0 4 . 6 5 0 . 5 0
Gb III - 0 . 0 3 1 . 0 0 4 . 6 5 0 . 5 0
G8 III - 0 . 5 0 0 . 8 0 5 . 2 0 0 . 2 5
K0,1 III - 0 . 7 2 0 . 7 0 5 . 5 9 0 . 2 0
K2,3 III - 1 . 5 5 0 . 7 0 5 . 2 3 0 . 2 0
F 4 , 5  III - 3 . 2 2 0 . 6 0 4 . 2 8 0 . 3 0
MO III - 3 . 9 8 0 . 6 0 3 . 4 8 0 . 3 0
Ml III - 4 . 2 3 0 . 6 0 3 . 1 3 0 . 3 0
M2 III - 4 . 5 8 0 . 6 0 3 . 1 3 0 . 3 0
M3 III - 5 . 0 3 0 . 6 0 3 . 1 3 0 . 3 0
M4 III - 5 . 8 1 0 . 6 0 3 . 0 0 0 . 3 0
Mb III - 6 . 6 4 0 . 5 0 3 . 0 0 0 . 3 0
MO III - 7 . 6 0 0 . 5 0 2 . 4 5 0 . 3 0
M7 III - 8 . 5 7 0 . 5 0 2 . 0 9 0 . 3 0
M8 + III - 9 . 5 3 0 . 5 0 1 . 6 5 0 . 3 0
YOUNG OB - 4 . 7 6 1 . 2 0 2 . 6 1 0 . 0 5
A-G I-II - 6 . 8 5 2 . 0 0 1 . 5 3 0 . 0 5
K-M2 I-II - 9 . 3 0 1 . 0 0 1 . 4 9 0 . 0 5




K DISP. LOG(NO) BETA
B 0,1 7 -3.12 0.50 2.95 0.04
B2,3 7 -1.33 0.50 3.83 0.04
B 5 7 -0.53 0.50 4.09 0.04
to 00 1 its o 0.34 0.50 5.33 0.07
42-5 7 1.33 0.40 5.54 0.10
F0-5 7 1.87 0.50 6.09 0.14
F8-C2 7 3.14 0.30 6.39 0.25
C 5 7 3.51 0.30 6.50 0.30
G8-F3 7 4.15 0.50 7.00 0.35
F4-5 7 4.50 0.50 7.05 0.30
MO-1 7 5.00 0.50 7.15 0.30
M2-3 7 5.50 0.50 7.25 0.30
M4-5 7 6.50 1.00 7.35 0.30
F8-G2 JJJ 0.45 1.00 4.65 0.50
G 5 JJJ -0.08 1.00 4.65 0.50
C8 JJJ -0.56 0.80 5.20 0.25
F0,1 JJJ -0.80 0.70 5.59 0.20
F2,3 JJJ -1.66 0.70 5.23 0.20
F4,5 JJJ -3.36 0.60 4.28 0.30
MO JJJ -4.14 0.60 3.48 0.30
Ml JJJ -4.40 0.60 3.13 0.30
M2 III -4.76 0.60 3.13 0.30
M3 III -5.23 0.60 3.13 0.30
M4 JJJ -6.04 0.60 3.00 0.30
M5 JJJ -6.90 0.50 3.00 0.30
M6 JJJ -7.90 0.50 2.45 0.30
M7 III -8.90 0.50 2.09 0.30
M8 + JJJ -9.90 0.50 1.65 0.30
Y0£WG OB -4.70 1.20 2.61 0.05
A-G J-JJ -7.00 2.00 1.53 0.05
K-M2 J-JJ -9.50 1.00 1.49 0.05




2.4 DISP. LOG(NO) BETA
B 0,1 F -3.11 0.50 2.95 0.04
B2,3 7 -1.32 0.50 3.83 0.04
£5 F -0.52 0.50 4.09 0.04
£8-£0 F 0.34 0.50 5.33 0.07
A2-5 F 1.33 0.40 5.54 0.10
F0-5 F 1.87 0.50 6.09 0.14CMoCO4* 3.14 0.30 6.39 0.25
G5 F 3.52 0.30 6.50 0.30
C8-M3 F 4.18 0.50 7.00 0.35
£4-5 F 4.54 0.50 7.05 0.30
MO-1 F 5.04 0.50 7.15 0.30
M2-3 F 5.51 0.50 7.25 0.30
M4-5 F 6.49 1.00 7.35 0.30
F8-C2 III 0.41 1.00 4.65 0.50
C5 JJJ -0.05 1.00 4.65 0.50
G8 III -0.52 0.80 5.20 0.25
K0,1 III -0.72 0.70 5.59 0.20
K2,3 JJJ -1.55 0.70 5.23 0.20
£4,5 JJJ -3.22 0.60 4.28 0.30
MO JJJ -3.97 0.60 3.48 0.30
Ml JJJ -4.22 0.60 3.13 0.30
M2 JJJ -4.57 0.60 3.13 0.30
M3 JJJ -5.02 0.60 3.13 0.30
M4 JJJ -5.82 0.60 3.00 0.30
M5 JJJ -5.86 0.50 3.00 0.30
M6 JJJ -7.66 0.50 2.45 0.30
M7 JJJ -8.65 0.50 2.09 0.30
M8 + JJJ -9.64 0.50 1.65 0.30
YOC/JVG OB -4.69 1.20 2.61 0.05
Ä-G J-JJ -6.99 2.00 1.53 0.05
£-M2 J-JJ -9.30 1.00 1.49 0.05




B-V DISP. LOGiN0) BETA
B 0,1 7 -0.28 0.12 2.95 0.04
B2,3 7 -0.22 0.12 3.83 0.04
B 5 7 -0.16 0.17 4.09 0.04
F8-40 7 -0.05 0.26 5.33 0.07
42-5 7 0.10 0.48 5.54 0.10
FO-5 7 0.43 0.42 6.09 0.14
F8-G2 V 0.52 0.23 6.39 0.25
G 5 7 0.66 0.31 6.50 0.30
G8-F3 7 0.83 0.49 7.00 0.35
F4-5 7 1.15 0.62 7.05 0.30
MO-1 7 1.45 0.39 7.15 0.30
M2-3 V 1.54 0.14 7.25 0.30
M4-5 7 1.59 0.14 7.35 0.30
F8-G2 JJJ 0.92 0.03 4.65 0.50
G5 JJJ 0.92 0.03 4.65 0.50
G8 JJJ 0.95 0.15 5.20 0.25
F0,1 III 1.07 0.28 5.59 0.20
K2,3 JJJ 1.23 0.41 5.23 0.20
F4,5 JJJ 1.48 0.32 4.28 0.30
MO JJJ 1.55 0.08 3.48 0.30
Ml JJJ 1.56 0.04 3.13 0.30
M2 III 1.59 0.04 3.13 0.30
M3 III 1.60 0.01 3.13 0.30
M4 JJJ 1.59 0.05 3.00 0.30
M5 JJJ 1.55 0.05 3.00 0.30
MB JJJ 1.54 0.05 2.45 0.30
M7 JJJ 1.60 0.06 2.09 0.30
M8 + JJJ 1.60 0.06 1.65 0.30
YOUNG OB -0.16 0.91 2.61 0.05
A-G J-JJ 0.43 0.91 1.53 0.05
K-M2 I-II 1.44 0.91 1.49 0.05




V- K D I S P . LOG(NO) BETA
B 0 , 1  V - 0 . 8 7 0 . 2 0 2 . 9 5 0 . 0 4
B 2 , 3  V - 0 . 6 8 0 . 2 0 3 . 8 3 0 . 0 4
B 5 V - 0 . 4 7 0 . 2 6 4 . 0 9 0 . 0 4
B 8 - A 0  V - 0 . 1 4 0 . 3 6 5 . 3 3 0 . 0 7
A 2 - 5  V 0 . 2 5 0 . 6 6 5 . 5 4 0 . 1 0
F O- 5  V 1 . 0 7 0 . 5 2 6 . 0 9 0 . 1 4
F 8 - G 2  V 1 . 3 5 0 . 1 4 6 . 3 9 0 . 2 5
G 5 V 1 . 4 9 0 . 3 0 6 . 5 0 0 . 3 0
G8-K3 V 1 . 8 7 0 . 7 2 7 . 0 0 0 . 3 5
K n - b  V 2 . 7 5 0 . 8 4 7 . 0 5 0 . 3 0
MO-1 V 3 . 7 8 0 . 4 0 7 . 1 5 0 . 3 0
M2- 3  V 4 . 4 2 0 . 0 2 7 . 2 5 0 . 3 0
Mn - b  V 5 . 0 2 0 . 0 2 7 . 3 5 0 . 3 0
F 8 - G 2  I I I 2 . 0 8 0 . 1 8 4 . 6 5 0 . 5 0
Gb I I I 2 . 0 8 0 . 1 8 4 . 6 5 0 . 5 0
G8 I I I 2 . 1 6 0 . 4 0 5 . 2 0 0 . 2 5
K 0 t l  I I I 2 . 4 2 0 . 5 8 5 . 5 9 0 . 2 0
K 2 , 3  I I I 2 . 7 6 0 . 5 2 5 . 2 3 0 . 2 0
Ä 4 , 5 I I I 3 . 4 6 0 . 4 2 4 . 2 8 0 . 3 0
MO I I I 3 . 7 9 0 . 2 0 3 . 4 8 0 . 3 0
Ml I I I 3 . 9 2 0 . 1 2 3 . 1 3 0 . 3 0
M2 I I I 4 . 1 1 0 . 1 0 3 . 1 3 0 . 3 0
M3 I I I 4 . 5 8 0 . 1 0 3 . 1 3 0 . 3 0
M4 I I I 5 . 2 4 0 . 1 0 3 . 0 0 0 . 3 0
Mb I I I 6 . 0 6 0 . 3 4 3 . 0 0 0 . 3 0
MS I I I 7 . 0 1 0 . 3 6 2 . 4 5 0 . 3 0
M7 I I I 7 . 9 0 0 . 3 0 2 . 0 9 0 . 3 0
M8 + I I I 8 . 8 0 0 . 3 0 1 . 6 5 0 . 3 0
YOUNG OB - 0 . 4 4 1 . 8 4 2 . 6 1 0 . 0 5
A - G  I - I I 0 . 9 5 1 . 8 4 1 . 5 3 0 . 0 5
K-M2 I - I I 3 . 1 3 1 . 4 8 1 . 4 9 0 . 0 5




J-E DISP. LOGiN0) BETA
B0,1 7 -0.08 0.03 2.95 0.04
B2,3 F -0.07 0.03 3.83 0.04
P5 F -0.05 0.05 4.09 0.04
F8-A0 F -0.02 0.02 5.33 0.07
A2-5 F 0.07 0.21 5.54 0.10
FO-5 F 0.25 0.20 6.09 0.14
F8-G2 V 0.27 0.06 6.39 0.25
Gb V 0.31 0.13 6.50 0.30
G8-K3 V 0.40 0.29 7.00 0.35
F4-5 F 0.60 0.35 7.05 0.30
MO-1 F 0.75 0.12 7.15 0.30
M2-3 V 0.72 0.08 7.25 0.30
M4-5 F 0.67 0.08 7.35 0.30
F8-C2 JJJ 0.51 0.02 4.65 0.50
G5 JJJ 0.51 0.02 4.65 0.50
C8 JJJ 0.53 0.07 5.20 0.25
F0,1 JJJ 0.58 0.12 5.59 0.20
F2,3 JJJ 0.65 0.20 5.23 0.20
F4,5 JJJ 0.78 0.16 4.28 0.30
MO JJJ 0.81 0.07 3.48 0.30
Ml JJJ 0.85 0.04 3.13 0.30
M2 JJJ 0.85 0.02 3.13 0.30
M3 JJJ 0.87 0.10 3.13 0.30
M4 JJJ 0.75 0.11 3.00 0.30
M5 JJJ 0.76 0.10 3.00 0.30
M6 JJJ 0.85 0.11 2.45 0.30
M7 JJJ 0.87 0.08 2.09 0.30
M8 + JJJ 0.93 0.08 1.65 0.30
YOCWC ÖB -0.04 0.66 2.61 0.05
A-G I-II 0.13 0.66 1.53 0.05
K-M2 I-II 0.62 0.63 1.49 0.05




H-K DIS P . LOG{NO) BETA
£ 0 , 1  V - 0 . 1 4 0 . 0 7 2 . 9 5 0 . 0 4
B2 , 3  V - 0 . 1 1 0 . 0 7 3 . 8 3 0 . 0 4
Bb V - 0 . 0 7 0 . 0 8 4 . 0 9 0 . 0 4
B8-A0 V - 0 . 0 3 0 . 0 6 5 . 3 3 0 . 0 7
A 2 - 5  V - 0 . 0 1 0 . 0 6 5 . 5 4 0 . 1 0
F 0 - 5  V 0 . 0 3 0 . 0 6 6 . 0 9 0 . 1 4
FQ-G2 V 0 . 0 5 0 . 0 1 6 . 3 9 0 . 2 5
Gb V 0 . 0 4 0 . 0 2 6 . 5 0 0 . 3 0
G8-K3 V 0 . 0 7 0 . 0 7 7 . 0 0 0 . 3 5
Kn-b  V 0 . 1 1 0 . 0 7 7 . 0 5 0 . 3 0
MO-1 V 0 . 1 4 0 . 0 8 7 . 1 5 0 . 3 0
M2-3 V 0 . 1 9 0 . 0 9 7 . 2 5 0 . 3 0
AZ4-5 V 0 . 2 3 0 . 0 9 7 . 3 5 0 . 3 0
FQ-G2 I I I 0 . 0 5 0 . 0 1 4 . 6 5 0 . 5 0
Gb I I I - 0 . 0 5 0 . 0 1 4 . 6 5 0 . 5 0
G8 I I I - 0 . 0 6 0 . 1 3 5 . 2 0 0 . 2 5
K 0 , 1  I I I 0 . 0 8 0 . 1 7 5 . 5 9 0 . 2 0
K2 , 3  I I I 0 . 1 1 0 . 0 6 5 . 2 3 0 . 2 0
K n , b  I I I 0 . 1 4 0 . 0 5 4 . 2 8 0 . 3 0
MO I I I 0 . 1 6 0 . 0 3 3 . 4 8 0 . 3 0
Ml I I I 0 . 1 7 0 . 0 2 3 . 1 3 0 . 3 0
M2 I I I 0 . 1 8 0 . 0 3 3 . 1 3 0 . 3 0
M3 I I I 0 . 2 0 0 . 0 5 3 . 1 3 0 . 3 0
Mn I I I 0 . 2 3 0 . 0 6 3 . 0 0 0 . 3 0
Mb I I I 0 . 2 6 0 . 0 7 3 . 0 0 0 . 3 0
Mb I I I 0 . 3 0 0 . 0 7 2 . 4 5 0 . 3 0
M7 I I I 0 . 3 3 0 . 0 7 2 . 0 9 0 . 3 0
M8 + I I I 0 . 3 7 0 . 0 7 1 . 6 5 0 . 3 0
YOUNG OB - 0 . 0 6 0 . 2 6 2 . 6 1 0 . 0 5
A-G I - I I 0 . 1 5 0 . 2 6 1 . 5 3 0 . 0 5
K-M2 I - I I 0 . 2 0 0 . 1 1 1 . 4 9 0 . 0 5




J-K DISP. LOG{NO) BETA
£0,1 V -0.22 0.10 2.95 0.04
B2,3 V -0.18 0.10 3.83 0.04
£5 V -0.12 0.13 4.09 0.04
B8-A0 V -0.05 0.18 5.33 0.07
A2-5 V 0.06 0.33 5.54 0.10
FO-5 V 0.28 0.26 6.09 0.14
F8-G2 V 0.32 0.07 6.39 0.25
G5 V 0.35 0.15 6.50 0.30
G8-K3 V 0.47 0.36 7.00 0.35
£4-5 V 0.71 0.42 7.05 0.30
MO-1 V 0.89 0.20 7.15 0.30
M2-3 V 0.91 0.01 7.25 0.30
M4-5 V 0.90 0.01 7.35 0.30
F8-G2 III 0.56 0.09 4.65 0.50
G 5 III 0.46 0.09 4.65 0.50
G8 III 0.47 0.20 5.20 0.25
K0,1 III 0.66 0.29 5.59 0.20
K2,3 JJJ 0.76 0.26 5.23 0.20
£4,5 JJJ 0.92 0.21 4.28 0.30
WO JJJ 0.97 0.10 3.48 0.30
Ml JJJ 1.02 0.06 3.13 0.30
M2 III 1.03 0.05 3.13 0.30
M3 III 1.07 0.05 3.13 0.30
M4 JJJ 0.98 0.05 3.00 0.30
M5 JJJ 1.02 0.17 3.00 0.30
M6 JJJ 1.15 0.18 2.45 0.30
M7 JJJ 1.20 0.15 2.09 0.30
W8 + JJJ 1.30 0.15 1.65 0.30
OB -0.10 0.92 2.61 0.05
A-G I-II 0.28 0.92 1.53 0.05
K-M2 I-II 0.82 0.74 1.49 0.05
M3-4 J-JJ 1.02 0.74 1.10 0.05
TABLE 12























A ppendix  C
C O O R D IN A T E S A N D  
SC A N  K -M A G N IT U D E S 
F O R  SCA N  SO U R C E S
In this appendix we illustrate the positions (a(1950), £(1950)) of the 
sources found on the scans of the selected galactic areas studied in 
this thesis.
When a new region begins, it is indicated at the top of the page 
by giving the galactic longitude and latitude (/ and 6) of the centre 
of the field. Every table is set in four columns. Column 1 is headed 
with the word LO CATIO N  and it indicates the ROW number in the 
scan and the SOURCE number along that particular scan-line (e.g. 
1/3 means SOURCE number 3 in SCAN-LINE number 1), Column 
2 gives the source’s Right Ascension in Hours, Minutes and Seconds; 
column 3 indicates the source’s Declination in Degrees, Minutes and 
Seconds, and finally column 4 gives the K-magnitude for the source 
measured directly from the strip-chart records of the observations. 
Sources brighter than K ~  +8.5 appear saturated in the scans.
The following table indicates the order in which the different areas 
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LONGITUDE-0 , LATITUDE-- 3 . 5
LOCATION ÄAC1950) d e c ( 1 9 5 o ) K-MAGNITUDE
H S D M S
1 / 1 17 55 4 3 . 4 - 3 0  45 4 0 . 3 SATURATED
1 / 2 17 55 4 9 . 2 - 3 0  45 4 0 . 3 8 . 9 8
1 / 3 17 55 5 2 . 8 - 3 0  45 4 0 . 3 9 . 2 9
1 / 4 17 55 5 7 . 9 - 3 0  45 4 0 . 3 1 0 . 9 8
1 / 5 17 56 3 9 . 6 - 3 0  45 4 0 . 3 9 . 1 1
1 / 6 17 56 4 7 . 3 - 3 0  45 4 0 . 3 1 0 . 6 1
1 / 7 17 56 4 8 . 8 - 3 0  45 4 0 . 3 9 . 5 5
1 / 8 17 57 9 . 8 - 3 0  45 4 0 . 3 9 . 9 1
1 / 9 17 57 1 4 . 5 - 3 0  45 4 0 . 3 SATURATED
1 / 1 0 17 57 1 9 . 9 - 3 0  45 4 0 . 3 1 0 . 3 2
1 / 1 1 17 57 3 5 . 9 - 3 0  45 4 0 . 3 8 . 8 8
1 / 1 2 17 58 2 . 8 - 3 0  45 4 0 . 3 1 0 . 1 9
1 / 1 3 17 58 3 3 . 9 - 3 0  45 4 0 . 3 8 . 9 6
2 / 1 17 55 5 2 . 5 - 3 0  45 4 6 . 2 9 . 3 8
2 / 2 17 56 2 5 . 4 - 3 0  45 4 6 . 2 9 . 5 7
2 / 3 17 56 2 9 . 0 - 3 0  45 4 6 . 2 9 . 9 5
2 / 4 17 55 4 8 . 7 - 3 0  45 4 6 . 2 1 0 . 1 4
2 / 5 17 57 8 . 0 - 3 0  45 4 6 . 2 9 . 6 5
2 / 6 17 57 1 7 . 5 - 3 0  45 4 6 . 2 1 0 . 7 5
2 / 7 17 57 3 8 . 2 - 3 0  45 4 6 . 2 8 . 9 1
2 / 8 17 58 4 . 3 - 3 0  45 4 6 . 2 9 . 7 8
2 / 9 17 58 1 9 . 7 - 3 0  45 4 6 . 2 1 0 . 7 5
2 / 1 0 17 58 2 2 . 7 - 3 0  45 4 6 . 2 8 . 9 0
2 / 1 1 17 58 3 7 . 7 - 3 0  45 4 6 . 2 1 0 . 8 1
3 / 1 17 55 5 4 . 0 - 3 0  45 5 2 . 2 1 0 . 1 2
3 / 2 17 56 1 0 . 9 - 3 0  45 5 2 . 2 1 0 . 4 2
3 / 3 17 56 3 8 . 4 - 3 0  45 5 2 . 2 1 0 . 9 8
3 / 4 17 56 4 4 . 9 - 3 0  45 5 2 . 2 SATURATED
3 / 5 17 56 5 0 . 3 - 3 0  45 5 2 . 2 9 . 8 5
3 / 6 17 56 5 8 . 2 - 3 0  45 5 2 . 2 9 . 3 1
3 / 7 17 57 5 . 4 - 3 0  45 5 2 . 2 1 0 . 4 2
3 / 8 17 57 1 0 . 4 - 3 0  45 5 2 . 2 SATURATED
3 / 9 17 57 2 6 . 4 - 3 0  45 5 2 . 2 SATURATED
3 / 1 0 17 57 3 5 . 9 - 3 0  45 5 2 . 2 SATURATED
3 / 1 1 17 58 7 . 2 - 3 0  45 5 2 . 2 1 0 . 0 6
3 / 1 2 17 58 8 . 4 - 3 0
4 / 1 17 55 5 6 . 9 - 3 0
4 / 2 17 56 6 . 4 - 3 0
4 / 3 17 56 9 . 4 - 3 0
4 / 4 17 56 4 3 . 1 - 3 0
4 / 5 17 56 4 6 . 7 - 3 0
4 / 6 17 56 5 6 . 7 - 3 0
4 / 7 17 57 2 2 . 2 - 3 0
4 / 8 17 57 4 1 . 8 - 3 0
4 / 9 17 57 4 8 . 3 - 3 0
4 / 1 0 17 58 3 0 . 4 - 3 0
4 / 1 1 17 58 3 6 . 2 - 3 0
5 / 1 17 55 5 6 . 0 - 3 0
5 / 2 17 55 5 9 . 9 - 3 0
5 / 3 17 56 2 1 . 2 - 3 0
5 / 4 17 56 2 3 . 9 - 3 0
5 / 5 17 56 3 1 . 9 - 3 0
5 / 6 17 56 3 6 . 9 - 3 0
5 / 7 17 56 4 4 . 9 - 3 0
5 / 8 17 56 5 2 . 0 - 3 0
5 / 9 17 57 1 . 5 - 3 0
5 / 1 0 17 57 2 8 . 7 - 3 0
5 / 1 1 17 57 3 4 . 1 - 3 0
5 / 1 2 17 57 5 8 . 9 - 3 0
5 / 1 3 17 58 1 1 . 4 - 3 0
5 / 1 4 17 58 1 2 . 9 - 3 0
5 / 1 5 17 58 2 2 . 3 - 3 0
6 / 1 17 55 5 0 . 1 - 3 0
6 / 2 17 56 3 0 . 4 - 3 0
6 / 3 17 56 3 4 . 3 - 3 0
6 / 4 17 56 3 8 . 7 - 3 0
6 / 5 17 56 5 0 . 9 - 3 0
6 / 6 17 57 5 6 . 0 - 3 0
6 / 7 17 58 4 . 9 - 3 0
6 / 8 17 58 2 8 . 3 - 3 0
6 / 9 17 58 3 7 . 4 - 3 0
6 / 1 0 17 58 4 2 . 8 - 3 0
7 / 1 17 55 4 3 . 9 - 3 0
7 / 2 17 55 4 6 . 9 - 3 0
7 / 3 17 55 5 8 . 7 - 3 0
7 / 4 17 56 2 . 3 - 3 0
7 / 5 17 56 3 . 5 - 3 0
7 / 6 17 56 1 1 . 8 - 3 0
7 / 7 17 56 1 6 . 5 - 3 0
7 / 8 17 56 1 9 . 4 - 3 0
5 2 . 2 9 . 6 7
5 8 . 3 1 0 . 3 2
5 8 . 3 8 . 8 6
5 8 . 3 1 0 . 3 8
5 8 . 3 1 0 . 5 6
5 8 . 3 1 0 . 0 6
5 8 . 3 1 0 . 6 1
5 8 . 3 9 . 7 8
5 8 . 3 S A T U R A T E D
5 8 . 3 1 0 . 1 7
5 8 . 3 1 0 . 3 8
5 8 . 3 8 . 9 0
4 . 2 S A T U R A T E D
4 . 2 1 0 . 7 5
4 . 2 9 . 5 6
4 . 2 1 0 . 5 1
4 . 2 S A T U R A T E D
4 . 2 9 . 3 1
4 . 2 S A T U R A T E D
4 . 2 1 0 . 6 7
4 . 2 1 0 . 1 9
4 . 2 1 0 . 0 4
4 . 2 9 . 0 5
4 . 2 S A T U R A T E D
4 . 2 1 0 . 6 1
4 . 2 9 . 2 4
4 . 2 1 0 . 9 8
1 0 . 3 1 0 . 8 4
1 0 . 3 1 0 . 6 9
1 0 . 3 9 . 9 8
1 0 . 3 9 . 8 7
1 0 . 3 9 . 1 1
1 0 . 3 9 . 7 0
1 0 . 3 9 . 9 0
1 0 . 3 1 0 . 0 4
1 0 . 3 8 . 6 8
1 0 . 3 1 0 . 1 9
1 6 . 2 1 0 . 4 2
1 6 . 2 9 . 7 6
1 6 . 2 S A T U R A T E D
1 6 . 2 9 . 8 7
1 6 . 2 1 0 . 1 2
1 6 . 2 S A T U R A T E D
1 6 . 2 1 0 . 5 1














































7 / 9 17  56  2 6 . 0 - 3 0
7 / 1 0 17  56  5 1 . 7 - 3 0
7 / 1 1 17  56  5 4 . 4 - 3 0
7 / 1 2 17  57  2 . 1 - 3 0
7 / 1 3 17  57  1 3 . 9 - 3 0
7 / 1 4 17  57  2 0 . 5 - 3 0
7 / 1 5 17  57  3 5 . 3 - 3 0
7 / 1 6 17  57  4 3 . 3 - 3 0
7 / 1 7 17  58  9 . 9 - 3 0
7 / 1 8 17  58  1 3 . 8 - 3 0
7 / 1 9 17  58  1 4 . 9 - 3 0
7 / 2 0 17  58  1 7 . 9 - 3 0
7 / 2 1 1 7  58  2 3 . 2 - 3 0
7 / 2 2 17  58  2 5 . 3 - 3 0
7 / 2 3 17  58  3 2 . 1 - 3 0
7 / 2 4 17  58  3 4 . 5 - 3 0
7 / 2 5 1 7  58  3 5 . 7 - 3 0
8 / 1 17  55  5 3 . 1 - 3 0
8 / 2 17  55  5 2 . 2 - 3 0
8 / 3 1 7  56  2 2 . 4 - 3 0
8 / 4 17  56  2 8 . 6 - 3 0
8 / 5 17  57  2 7 . 6 - 3 0
8 / 6 17  57  4 4 . 2 - 3 0
8 / 7 17  57  5 3 . 6 - 3 0
8 / 8 1 7  58  3 3 . 0 - 3 0
9 / 1 17  55  4 6 . 6 - 3 0
9 / 2 17  55  5 9 . 3 - 3 0
9 / 3 17  56  4 . 7 - 3 0
9 / 4 17  56  6 . 7 - 3 0
9 / 5 17  56  1 9 . 8 - 3 0
9 / 6 17  56  2 6 . 5 - 3 0
9 / 7 17  56  4 3 . 7 - 3 0
9 / 8 17  57  1 9 . 9 - 3 0
9 / 9 17  57  2 4 . 0 - 3 0
9 / 1 0 17  57  2 9 . 9 - 3 0
9 / 1 1 17  57  3 3 . 5 - 3 0
9 / 1 2 17  57  3 8 . 2 - 3 0
9 / 1 3 17  57  5 3 . 0 - 3 0
9 / 1 4 17  57  5 6 . 0 - 3 0
9 / 1 5 17  57  5 7 . 2 - 3 0
9 / 1 6 17  57  5 8 . 9 . - 3 0
9 / 1 7 1 7  58  6 . 6 - 3 0
9 / 1 8 1 7  58  2 3 . 8 - 3 0
9 / 1 9 17  58  2 6 . 8 - 3 0
9 / 2 0 17  58  4 1 . 0 - 3 0
1 6 . 2 1 0 . 5 1
1 6 . 2 1 0 . 6 9
1 6 . 2 1 0 . 7 2
1 6 . 2 9 . 7 0
1 6 . 2 9 . 1 7
1 6 . 2 9 . 9 7
1 6 . 2 1 0 . 4 0
1 6 . 2 9 . 6 2
1 6 . 2 1 0 . 4 9
1 6 . 2 9 . 4 5
1 6 . 2 S A T U R A T E D
1 6 . 2 9 . 6 7
1 6 . 2 S A T U R A T E D
1 6 . 2 1 0 . 1 2
1 6 . 2 1 0 . 0 0
1 6 . 2 1 0 . 1 7
1 6 . 2 1 0 . 4 9
2 2 . 2 S A T U R A T E D
2 2 . 2 S A T U R A T E D
2 2 . 2 1 0 . 4 2
2 2 . 2 S A T U R A T E D
2 2 . 2 S A T U R A T E D
2 2 . 2 1 0 . 1 9
2 2 . 2 8 . 7 2
2 2 . 2 9 . 5 7
2 8 . 3 8 . 9 2
2 8 . 3 1 0 . 8 4
2 8 . 3 9 . 6 1
2 8 . 3 9 . 0 6
2 8 . 3 S A T U R A T E D
2 8 . 3 1 0 . 5 9
2 8 . 3 S A T U R A T E D
2 8 . 3 9 . 7 5
2 8 . 3 9 . 4 0
2 8 . 3 1 0 . 6 9
2 8 . 3 8 . 8 5
2 8 . 3 1 0 . 9 8
2 8 . 3 S A T U R A T E D
2 8 . 3 8 . 8 4
2 8 . 3 9 . 5 2
2 8 . 3 1 0 . 3 4
2 8 . 3 1 0 . 4 9
2 8 . 3 1 0 . 4 2
2 8 . 3 9 . 9 1














































9 / 2 1 17 58 4 2 . 2 - 3 0  46 2 8 . 3 1 0 . 4 9
1 0 / 1 17 55 4 8 . 7 - 3 0  46 3 4 . 2 1 0 . 7 5
1 0 / 2 17 56 2 . 9 - 3 0  46 3 4 . 2 S A T U R A T E D
1 0 / 3 17 56 2 5 . 4 - 3 0  46 3 4 . 2 9 . 0 0
1 0 / 4 17 56 3 6 . 0 - 3 0  46 3 4 . 2 1 0 . 9 4
1 0 / 5 17 56 5 9 . 1 - 3 0  46 3 4 . 2 9 . 1 3
1 0 / 6 17 57 8 . 6 - 3 0  46 3 4 . 2 1 0 . 1 9
1 0 / 7 17 57 1 7 . 8 - 3 0  46 3 4 . 2 1 0 . 4 2
1 0 / 8 17 57 3 9 . 4 - 3 0  46 3 4 . 2 1 0 . 2 3
1 0 / 9 17 57 4 2 . 9 - 3 0  46 3 4 . 2 9 . 3 0
1 0 / 1 0 17 58 1 . 3 - 3 0  46 3 4 . 2 1 0 . 6 7
1 0 / 1 1 17 58 8 . 4 - 3 0  46 3 4 . 2 8 . 9 0
1 1 / 1 17 55 5 4 . 6 - 3 0  46 4 0 . 2 1 0 . 2 3
1 1 / 2 17 56 7 . 6 - 3 0  46 4 0 . 2 1 0 . 0 1
1 1 / 3 17 56 3 0 . 7 - 3 0  46 4 0 . 2 9 . 5 0
1 1 / 4 17 56 3 4 . 0 - 3 0  46 4 0 . 2 1 0 . 4 4
1 1 / 5 17 56 4 5 . 8 - 3 0  46 4 0 . 2 1 0 . 9 8
1 1 / 6 17 56 5 3 . 5 - 3 0  46 4 0 . 2 1 0 . 4 2
1 1 / 7 17 57 1 2 . 7 - 3 0  46 4 0 . 2 1 0 . 1 9
1 1 / 8 17 57 1 4 . 5 - 3 0  46 4 0 . 2 1 0 . 9 8
1 1 / 9 17 57 3 7 . 6 - 3 0  46 4 0 . 2 S A T U R A T E D
1 1 / 1 0 17 57 4 8 . 9 - 3 0  46 4 0 . 2 S A T U R A T E D
1 1 / 1 1 17 57 5 0 . 1 - 3 0  46 4 0 . 2 9 . 7 8
1 2 / 1 17 55 4 6 . 6 - 3 0  46 4 6 . 3 1 0 . 8 7
1 2 / 2 17 56 5 . 2 - 3 0  46 4 6 . 3 1 0 . 4 9
1 2 / 3 17 56 1 0 . 0 - 3 0  46 4 6 . 3 8 . 8 6
1 2 / 4 17 56 1 5 . 9 - 3 0  46 4 6 . 3 1 0 . 6 9
1 2 / 5 17 56 2 3 . 0 - 3 0  46 4 6 . 3  ' 9 . 8 2
1 2 / 6 17 56 4 8 . 8 - 3 0  46 4 6 . 3 1 0 . 3 2
1 2 / 7 17 56 5 5 . 0 - 3 0  46 4 6 . 3 9 . 4 3
1 2 / 8 17 57 5 . 6 - 3 0  46 4 6 . 3 1 0 . 9 8
1 2 / 9 17 58 0 . 1 - 3 0  46 4 6 . 3 1 0 . 6 7
1 2 / 1 0 17 58 2 3 . 8 - 3 0  46 4 6 . 3 1 0 . 6 7
1 2 / 1 1 17 58 2 9 . 1 - 3 0  46 4 6 . 3 9 . 8 7
1 2 / 1 2 17 58 3 9 . 5 - 3 0  46 4 6 . 3 9 . 5 8
1 3 / 1 17 55 5 6 . 4 - 3 0  46 5 2 . 3 1 0 . 6 4
1 3 / 2 17 56 1 1 . 5 - 3 0  46 5 2 . 3 1 0 . 4 7
1 3 / 3 17 56 3 7 . 2 - 3 0  46 5 2 . 3 1 0 . 4 7
1 3 / 4 17 56 4 7 . 3 - 3 0  46 5 2 . 3 S A T U R A T E D
1 3 / 5 17 56 5 2 . 3 - 3 0  46 5 2 . 3 1 0 . 5 4
1 3 / 6 17 57 2 . 1 - 3 0  46 5 2 . 3 1 0 . 6 4
1 3 / 7 17 57 3 . 9 - 3 0  46 5 2 . 3 8 . 7 0
1 3 / 8 17 57 2 5 . 2 - 3 0  46 5 2 . 3 9 . 8 1
1 3 / 9 17 57 3 0 . 2 - 3 0  46 5 2 . 3 1 0 . 8 4






17 58 17.3 
17 58 32.7 
17 58 40.4 
17 55 48.4 
17 55 56.4
-30 46 52.3 
-30 46 52.3 
-30 46 52.3 







14/3 17 56 1.4 -30 46 58.2 9.68
14/4 17 56 3.5 -30 46 58.2 10.56
14/5 17 56 6.2 -30 46 58.2 10.98
14/6 17 56 8.2 -30 46 58.2 8.72
14/7 17 56 34.6 -30 46 58.2 SATURATED
14/8 17 56 40.5 -30 46 58.2 SATURATED
14/9 17 57 0.6 -30 46 58.2 9.04
14/10 17 57 13.9 -30 46 58.2 SATURATED
14/11 17 57 34.1 -30 46 58.2 10.81
14/12 17 58 12.6 -30 46 58.2 10.42
14/13 17 58 18.5 -30 46 58.2 SATURATED
14/14 17 58 24.7 -30 46 58.2 8.70
14/15 17 58 37.4 -30 46 58.2 SATURATED
15/1 17 55 51.0 -30 47 4.3 10.42
15/2 17 56 4.7 -30 47 4.3 SATURATED
15/3 17 56 7.3 -30 47 4.3 10.84
15/4 17 56 13.5 -30 47 4.3 SATURATED
15/5 17 56 30.4 -30 47 4.3 10.91
15/6 17 56 35.4 -30 47 4.3 SATURATED
15/7 17 56 41.4 -30 47 4.3 8.89
15/8 17 56 49.9 -30 47 4.3 9.55
15/9 17 57 49.2 -30 47 4.3 10.07
15/10 17 57 57.4 -30 47 4.3 10.75
15/11 17 58 16.7 -30 47 4.3 9.67
15/12 17 58 20.8 -30 47 4.3 9.34
16/1 17 55 54.3 -30 47 10.2 9.25
16/2 17 56 0.8 -30 47 10.2 10.98
16/3 17 56 2.9 -30 47 10.2 SATURATED
16/4 17 56 17.7 -30 47 10.2 8.80
16/5 17 56 25.4 -30 47 10.2 SATURATED
16/6 17 56 26.9 -30 47 10.2 9.93
16/7 17 56 48.5 -30 47 10.2 SATURATED
16/8 17 57 8.6 -30 47 10.2 10.54
16/9 17 57 22.0 -30 47 10.2 SATURATED
16/10 17 57 27.8 -30 47 10.2 10.19
16/11 17 57 30.8 -30 47 10.2 10.72
16/12 17 57 40.9 -30 47 10.2 9.71
16/13 17 57 36.5 -30 47 10.2 10.98
16/14 17 58 0.7 -30 47 10.2 SATURATED
16/15 17 58 9.3 -30 47 10.2 10.01
1 6 / 1 6 17 58 1 1 . 4 - 3 0 47 1 0 . 2 9 . 8 7
1 7 / 1 17 56 2 2 . 4 “ 30 47 1 6 . 2 9 . 3 9
1 7 / 2 17 56 2 7 . 7 “ 30 47 1 6 . 2 S A T U R A T E D
1 7 / 3 17 56 4 6 . 1 - 3 0 47 1 6 . 2 1 0 . 1 9
1 7 / 4 17 57 2 . 1 “ 30 47 1 6 . 2 1 0 . 9 8
1 7 / 5 17 57 5 . 0 “ 30 47 1 6 . 2 9 . 8 3
1 7 / 6 17 57 2 4 . 6 “ 30 47 1 6 . 2 S A T U R A T E D
1 7 / 7 17 57 3 5 . 0 - 3 0 47 1 6 . 2 9 . 3 1
1 7 / 8 17 57 3 6 . 1 - 3 0 47 1 6 . 2 1 0 . 5 9
1 7 / 9 17 58 4 3 . 4 - 3 0 47 1 6 . 2 8 . 7 8
1 8 / 1 17 55 4 4 . 5 - 3 0 47 2 2 . 3 1 0 . 0 0
1 8 / 2 17 55 5 5 . 8 - 3 0 47 2 2 . 3 1 0 . 3 6
1 8 / 3 17 56 9 . 1 - 3 0 47 2 2 . 3 9 . 5 9
1 8 / 4 17 56 1 3 . 0 - 3 0 47 2 2 . 3 1 0 . 4 2
1 8 / 5 17 56 3 2 . 8 - 3 0 47 2 2 . 3 9 . 9 4
1 8 / 6 17 57 4 . 2 - 3 0 47 2 2 . 3 1 0 . 5 6
1 8 / 7 17 57 1 2 . 2 - 3 0 47 2 2 . 3 1 0 . 6 9
1 8 / 8 17 57 2 7 . 3 - 3 0 47 2 2 . 3 S A T U R A T E D
1 8 / 9 17 57 2 8 . 7 - 3 0 47 2 2 . 3 8 . 7 2
1 8 / 1 0 17 58 1 . 6 - 3 0 47 2 2 . 3 9 . 2 0
1 8 / 1 1 17 58 3 1 . 2 - 3 0 47 2 2 . 3 1 0 . 2 3
1 9 / 1 17 55 5 1 . 6 - 3 0 47 2 8 . 2 9 . 7 6
1 9 / 2 17 56 3 1 . 3 - 3 0 47 2 8 . 2 8 . 6 8
1 9 / 3 17 56 3 6 . 0 - 3 0 47 2 8 . 2 9 . 0 8
1 9 / 4 17 56 5 5 . 6 - 3 0 47 2 8 . 2 1 0 . 9 8
1 9 / 5 17 57 2 1 . 6 - 3 0 47 2 8 . 2 1 0 . 6 7
1 9 / 6 17 57 3 4 . 1 - 3 0 47 2 8 . 2 1 0 . 9 4
1 9 / 7 17 57 4 0 . 0 - 3 0 47 2 8 . 2 1 0 . 9 8
1 9 / 8 17 57 4 2 . 7 - 3 0 47 2 8 . 2 1 0 . 0 7
1 9 / 9 17 58 0 . 4 - 3 0 47 2 8 . 2 1 0 . 7 8
1 9 / 1 0 17 58 2 . 8 - 3 0 47 2 8 . 2 9 . 5 1
1 9 / 1 1 17 58 1 9 . 4 - 3 0 47 2 8 . 2 1 0 . 8 7
1 9 / 1 2 17 58 2 0 . 8 - 3 0 47 2 8 . 2 9 . 5 5
1 9 / 1 3 17 58 3 6 . 0 - 3 0 47 2 8 . 2 1 0 . 2 3
2 0 / 1 17 55 5 3 . 1 - 3 0 47 3 4 . 2 9 . 8 0
2 0 / 2 17 56 1 . 4 - 3 0 47 3 4 . 2 9 . 3 2
2 0 / 3 17 56 1 4 . 4 - 3 0 47 3 4 . 2 1 0 . 0 6
2 0 / 4 17 56 1 6 . 5 - 3 0 47 3 4 . 2 1 0 . 2 4
2 0 / 5 17 56 2 4 . 2 - 3 0 47 3 4 . 2 9 . 3 1
2 0 / 6 17 57 0 . 0 - 3 0 47 3 4 . 2 1 0 . 2 3
2 0 / 7 17 57 4 . 4 - 3 0 47 3 4 . 2 1 0 . 4 4
2 0 / 8 17 57 3 5 . 3 - 3 0 47 3 4 . 2 9 . 1 4
2 0 / 9 17 57 4 9 . 2 - 3 0 47 3 4 . 2 1 0 . 7 5
2 0 / 1 0 17 57 5 1 . 2 - 3 0 47 3 4 . 2 1 0 . 6 7
2 0 / 1 1 17 57 5 3 . 9 - 3 0 47 3 4 . 2 1 0 . 3 2
2 0 / 1 2 1 7 58  3 2 . 7 - 3 0 4 7 3 4 . 2 S A T U R A T E D
2 1 / 1 17 55  4 8 . 1 - 3 0 4 7 4 0 . 3 1 0 . 9 1
2 1 / 2 17 55  5 4 . 0 - 3 0 4 7 4 0 . 3 S A T U R A T E D
2 1 / 3 17 56  5 . 2 - 3 0 4 7 4 0 . 3 S A T U R A T E D
2 1 / 4 17 56  8 . 8 - 3 0 4 7 4 0 . 3 9 . 4 7
2 1 / 5 17 56  1 5 . 0 - 3 0 4 7 4 0 . 3 1 0 . 6 7
2 1 / 6 17 56  1 6 . 5 - 3 0 4 7 4 0 . 3 1 0 . 0 9
2 1 / 7 17 56  3 4 . 3 - 3 0 4 7 4 0 . 3 S A T U R A T E D
2 1 / 8 17 56  3 9 . 0 - 3 0 4 7 4 0 . 3 1 0 . 3 2
2 1 / 9 1 7 56  4 2 . 6 - 3 0 4 7 4 0 . 3 1 0 . 6 4
2 1 / 1 0 1 7 56  4 8 . 5 - 3 0 4 7 4 0 . 3 1 0 . 7 2
2 1 / 1 1 17 56  5 8 . 6 - 3 0 4 7 4 0 . 3 1 0 . 4 2
2 1 / 1 2 1 7 57  6 . 3 - 3 0 4 7 4 0 . 3 9 . 9 4
2 1 / 1 3 1 7 57  7 . 4 - 3 0 4 7 4 0 . 3 9 . 8 3
2 1 / 1 4 1 7 57  2 4 . 0 - 3 0 4 7 4 0 . 3 9 . 2 8
2 1 / 1 5 17 57  3 6 . 1 - 3 0 4 7 4 0 . 3 8 . 9 6
2 1 / 1 6 1 7 57  5 2 . 4 - 3 0 4 7 4 0 . 3 1 0 . 0 6
2 1 / 1 7 17 58  2 5 . 6 - 3 0 4 7 4 0 . 3 1 0 . 4 4
2 2 / 1 1 7 56  9 . 4 - 3 0 4 7 4 6 . 2 9 . 9 8
2 2 / 2 1 7 56  4 0 . 2 - 3 0 4 7 4 6 . 2 9 . 5 4
2 2 / 3 1 7 5 6  5 0 . 3 - 3 0 4 7 4 6 . 2 9 . 8 9
2 2 / 4 1 7 56  5 3 . 8 - 3 0 4 7 4 6 . 2 1 0 . 8 1
2 2 / 5 1 7 5 6  5 6 . 7 - 3 0 4 7 4 6 . 2 S A T U R A T E D
2 2 / 6 1 7 57  4 6 . 5 - 3 0 4 7 4 6 . 2 S A T U R A T E D
2 2 / 7 17 58  6 . 1 - 3 0 4 7 4 6 . 2 1 0 . 6 7
2 2 / 8 1 7 58  7 . 8 - 3 0 4 7 4 6 . 2 1 0 . 1 9
2 2 / 9 1 7 58  1 3 . 8 - 3 0 4 7 4 6 . 2 1 0 . 5 4
2 2 / 1 0 17 58  2 7 . 4 - 3 0 4 7 4 6 . 2 9 . 7 8
2 2 / 1 1 1 7 58  3 3 . 3 - 3 0 4 7 4 6 . 2 S A T U R A T E D
2 2 / 1 2 1 7 58  3 5 . 1 - 3 0 4 7 4 6 . 2 S A T U R A T E D
2 3 / 1 1 7 55  5 3 . 7 - 3 0 4 7 5 2 . 2 9 . 9 8
2 3 / 2 1 7 56  0 . 2 - 3 0 4 7 5 2 . 2 S A T U R A T E D
2 3 / 3 1 7 56  4 1 . 1 - 3 0 4 7 5 2 . 2 8 . 9 8
2 3 / 4 1 7 5 6  5 8 . 9 - 3 0 4 7 5 2 . 2 1 0 . 7 5
2 3 / 5 1 7 56  5 9 . 1 - 3 0 4 7 5 2 . 2 S A T U R A T E D
2 3 / 6 1 7 5 7  9 . 8 - 3 0 4 7 5 2 . 2 S A T U R A T E D
2 3 / 7 1 7 57  1 5 . 7 - 3 0 4 7 5 2 . 2 1 0 . 9 1
2 4 / 1 1 7 5 5  5 0 . 1 - 3 0 4 7 5 8 . 3 8 . 9 2
2 4 / 2 17 56  1 5 . 9 - 3 0 4 7 5 8 . 3 9 . 2 4
2 4 / 3 17 56  1 7 . 1 - 3 0 4 7 5 8 . 3 1 0 . 7 2
2 4 / 4 1 7 5 6  1 8 . 8 - 3 0 4 7 5 8 . 3 1 0 . 4 7
2 4 / 5 1 7 56  3 1 . 3 - 3 0 4 7 5 8 . 3 8 . 7 4
2 4 / 6 1 7 56  3 7 . 8 - 3 0 4 7 5 8 . 3 1 0 . 4 7
2 4 / 7 17 5 6  4 1 . 4 - 3 0 4 7 5 8 . 3 S A T U R A T E D
2 4 / 8 17 5 6  5 6 . 7 - 3 0 4 7 5 8 . 3 S A T U R A T E D
2 4 / 9 17 57 0 . 0 - 3 0 47 5 8 . 3 8 . 7 7
2 4 / 1 0 17 57 5 . 6 - 3 0 47 5 8 . 3 S A T U R A T E D
2 4 / 1 1 17 57 7 . 4 - 3 0 47 5 8 . 3 9 . 5 4
2 4 / 1 2 17 57 1 9 . 9 - 3 0 47 5 8 . 3 9 . 6 8
2 4 / 1 3 17 57 3 7 . 0 - 3 0 47 5 8 . 3 S A T U R A T E D
2 4 / 1 4 17 57 4 1 . 2 - 3 0 47 5 8 . 3 9 . 9 7
2 4 / 1 5 17 57 5 4 . 8 - 3 0 47 5 8 . 3 9 . 9 4
2 4 / 1 6 17 58 3 . 7 - 3 0 47 5 8 . 3 1 0 . 4 2
2 4 / 1 7 17 58 7 . 8 - 3 0 47 5 8 . 3 9 . 2 2
2 4 / 1 8 17 58 1 9 . 4 - 3 0 47 5 8 . 3 8 . 8 4
2 5 / 1 17 55 4 9 . 0 - 3 0 48 4 . 2 9 . 5 9
2 5 / 2 17 55 5 7 . 5 - 3 0 48 4 . 2 1 0 . 2 1
2 5 / 3 17 56 4 2 . 2 - 3 0 48 4 . 2 9 . 3 6
2 5 / 4 17 56 5 5 . 6 - 3 0 48 4 . 2 S A T U R A T E D
2 5 / 5 17 57 2 . 7 - 3 0 48 4 . 2 S A T U R A T E D
2 5 / 6 17 57 1 6 . 9 - 3 0 48 4 . 2 8 . 8 8
2 5 / 7 17 57 2 1 . 6 - 3 0 48 4 . 2 8 . 8 1
2 5 / 8 17 57 4 2 . 3 - 3 0 48 4 . 2 1 0 . 0 1
2 5 / 9 17 58 1 3 . 8 - 3 0 48 4 . 2 9 . 9 1
2 5 / 1 0 17 58 3 1 . 8 - 3 0 48 4 . 2 9 . 5 9
2 6 / 1 17 55 5 5 . 8 - 3 0 48 1 0 . 2 8 . 7 6
2 6 / 2 17 56 1 6 . 2 - 3 0 48 1 0 . 2 1 0 . 6 7
2 6 / 3 17 56 2 1 . 8 - 3 0 48 1 0 . 2 1 0 . 9 4
2 6 / 4 17 56 3 9 . 6 - 3 0 48 1 0 . 2 8 . 8 9
2 6 / 5 17 56 5 3 . 8 - 3 0 48 1 0 . 2 1 0 . 5 4
2 6 / 6 17 56 5 5 . 0 - 3 0 48 1 0 . 2 1 0 . 4 0
2 6 / 7 17 57 6 . 9 - 3 0 48 1 0 . 2 1 0 . 2 6
2 6 / 8 17 57 1 0 . 4 - 3 0 48 1 0 . 2 1 0 . 9 8
2 6 / 9 17 57 1 3 . 1 - 3 0 48 1 0 . 2 1 0 . 9 8
2 6 / 1 0 17 57 2 7 . 0 - 3 0 48 1 0 . 2 1 0 . 9 8
2 6 / 1 1 17 57 2 8 . 2 - 3 0 48 1 0 . 2 9 . 5 7
2 6 / 1 2 17 57 3 4 . 4 - 3 0 48 1 0 . 2 9 . 6 8
2 6 / 1 3 17 57 5 9 . 5 - 3 0 48 1 0 . 2 S A T U R A T E D
2 6 / 1 4 17 58 4 . 9 - 3 0 48 1 0 . 2 9 . 5 8
2 6 / 1 5 17 58 1 6 . 1 - 3 0 48 1 0 . 2 1 0 . 2 3
2 6 / 1 6 17 58 1 9 . 7 - 3 0 48 1 0 . 2 1 0 . 5 4
2 6 / 1 7 17 58 3 3 . 3 - 3 0 48 1 0 . 2 1 0 . 4 2
2 7 / 1 17 55 5 6 . 9 - 3 0 48 1 6 . 3 1 0 . 1 2
2 7 / 2 17 56 8 . 8 - 3 0 48 1 6 . 3 1 0 . 8 4
2 7 / 3 17 56 2 9 . 0 - 3 0 48 1 6 . 3 1 0 . 4 0
2 7 / 4 17 56 4 6 . 7 - 3 0 48 1 6 . 3 1 0 . 0 3
2 7 / 5 17 56 5 2 . 3 - 3 0 48 1 6 . 3 1 0 . 0 9
2 7 / 6 17 56 5 7 . 4 - 3 0 48 1 6 . 3 9 . 0 3
2 7 / 7 17 57 2 5 . 8 - 3 0 48 1 6 . 3 S A T U R A T E D
2 7 / 8 17 57 2 9 . 7 - 3 0 48 1 6 . 3 S A T U R A T E D
3 1 / 3 17 55 5 5 . 2 - 3 0  48  4 0 . 2 1 0 . 0 4
3 1 / 4 17 56 1 1 . 2 - 3 0  48  4 0 . 2 1 0 . 9 8
3 1 / 5 17 56 1 5 . 9 - 3 0  48  4 0 . 2 1 0 . 9 4
3 1 / 6 17 56 2 4 . 2 - 3 0  48  4 0 . 2 S A T U R A T E D
3 1 / 7 17 56 2 6 . 0 - 3 0  48  4 0 . 2 1 0 . 0 4
3 1 / 8 17 56 4 7 . 3 - 3 0  48  4 0 . 2 1 0 . 4 2
3 1 / 9 17 56 5 9 . 1 - 3 0  48  4 0 . 2 1 0 . 0 3
3 1 / 1 0 17 57 2 9 . 3 - 3 0  48  4 0 . 2 8 . 9 7
3 1 / 1 1 17 57 4 6 . 8 - 3 0  48  4 0 . 2 S A T U R A T E D
3 1 / 1 2 17 58 1 8 . 5 - 3 0  48  4 0 . 2 1 0 . 2 4
3 1 / 1 3 17 58 3 0 . 4 - 3 0  48  4 0 . 2 9 . 4 5
3 1 / 1 4 17 58 3 1 . 8 - 3 0  48  4 0 . 2 9 . 1 7
3 1 / 1 5 17 58 4 0 . 4 - 3 0  48  4 0 . 2 1 0 . 7 2
3 2 / 1 17 56 9 . 4 - 3 0  48  4 6 . 2 9 . 6 8
3 2 / 2 17 56 1 3 . 0 - 3 0  48  4 6 . 2 1 0 . 0 6
3 2 / 3 17 56 3 5 . 4 - 3 0  48  4 6 . 2 9 . 7 4
3 2 / 4 17 56 3 8 . 4 - 3 0  48  4 6 . 2 1 0 . 7 8
3 2 / 5 17 56 4 1 . 6 - 3 0  48  4 6 . 2 9 . 3 9
3 2 / 6 17 56 5 2 . 9 - 3 0  48  4 6 . 2 9 . 4 0
3 2 / 7 17 56 5 5 . 0 - 3 0  48  4 6 . 2 9 . 8 9
3 2 / 8 17 56 5 8 . 0 - 3 0  48  4 6 . 2 1 0 . 4 2
3 2 / 9 17 57 1 3 . 1 - 3 0  48  4 6 . 2 1 0 . 9 8
3 2 / 1 0 17 57 3 8 . 2 - 3 0  48  4 6 . 2 9 . 2 4
3 2 / 1 1 17 58 7 . 6 - 3 0  48  4 6 . 2 1 0 . 4 4
3 2 / 1 2 17 58 4 2 . 5 - 3 0  48  4 6 . 2 1 0 . 7 5
3 3 / 1 17 55 5 0 . 1 - 3 0  48  5 2 . 3 9 . 4 7
3 3 / 2 17 56 2 3 . 9 - 3 0  48  5 2 . 3 8 . 9 6
3 3 / 3 17 57 1 7 . 5 - 3 0  48  5 2 . 3 8 . 9 6
3 3 / 4 17 57 2 8 . 7 - 3 0  48  5 2 . 3 8 . 8 8
3 3 / 5 17 57 4 0 . 0 - 3 0  48  5 2 . 3 1 0 . 6 7
3 3 / 6 17 57 5 0 . 1 - 3 0  48  5 2 . 3 1 0 . 4 7
3 3 / 7 17 58 2 2 . 3 - 3 0  48  5 2 . 3 S A T U R A T E D
3 3 / 8 17 58 3 5 . 7 - 3 0  48  5 2 . 3 1 0 . 9 8
3 3 / 9 17 58 3 9 . 8 - 3 0  48  5 2 . 3 1 0 . 1 6
3 4 / 1 17 55 5 2 . 8 - 3 0  48  5 8 . 2 1 0 . 0 7
3 4 / 2 17 55 5 6 . 9 - 3 0  48  5 8 . 2 S A T U R A T E D
3 4 / 3 17 56 7 . 0 - 3 0  48  5 8 . 2 1 0 . 7 2
3 4 / 4 17 56 1 0 . 3 - 3 0  48  5 8 . 2 1 0 . 3 2
3 4 / 5 17 56 1 4 . 7 - 3 0  48  5 8 . 2 1 0 . 6 7
3 4 / 6 17 56 2 9 . 0 - 3 0  48  5 8 . 2 1 0 . 3 8
3 4 / 7 17 57 1 6 . 6 - 3 0  48  5 8 . 2 9 . 8 7
3 4 / 8 17 57 2 0 . 1 - 3 0  48  5 8 . 2 1 0 . 7 2
3 4 / 9 17 57 2 5 . 8 - 3 0  48  5 8 . 2 8 . 8 6
3 4 / 1 0 17 57 4 1 . 5 - 3 0  48  5 8 . 2 S A T U R A T E D
3 4 / 1 1 17 57 5 1 . 8 - 3 0  48  5 8 . 2 8 . 6 8
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17 57 5 9 . 5
17 58 3 . 7
17 57 5 7 . 1
17 58 9 . 6
17 58 7 . 2
17 58 1 8 . 4
17 58 2 2 . 0
17 58 3 0 . 3
17 58 4 5 . 4
17 58 4 7 . 5
17 59 1 0 . 8
17 59 2 8 . 3
17 59 3 3 . 6
17 59 3 7 . 8
17 57 4 5 . 9
17 57 5 0 . 3
17 58 3 5 . 6
17 58 5 6 . 3
17 59 1 4 . 1
17 59 2 4 . 2
17 58 2 . 4
17 58 3 . 7
17 58 2 0 . 2
17 59 2 0 . 0
17 59 3 4 . 8
17 57 5 0 . 0
17 58 6 . 6
17 58 2 6 . 7
17 58 3 5 . 0
17 58 3 8 . 6
17 58 4 4 . 5
17 59 3 1 . 3
17 58 4 9 . 5
17 58 5 8 . 7
17 59 1 0 . 6
D F C ( 1 9 5 0 )
D M S
- 3 0  58 3 4 . 0  
“ 30 58 3 4 . 0  
- 3 0  58 3 4 . 0  
“ 30 58 3 4 . 0  
“ 30 58 3 4 . 0
- 3 0  58 3 4 . 0  
- 3 0  58 3 4 . 0  
- 3 0  58 3 4 . 0  
- 3 0  58 3 4 . 0  
- 3 0  58 3 4 . 0
- 3 0  58 3 4 . 0  
- 3 0  58 3 4 . 0  
- 3 0  58 3 4 . 0  
- 3 0  58 3 4 . 0  
- 3 0  58 4 0 . 0
- 3 0  58 4 0 . 0  
- 3 0  58 4 0 . 0  
- 3 0  58 4 0 . 0  
- 3 0  58 4 0 . 0  
- 3 0  58 4 0 . 0
- 3 0  58 4 5 . 9  
- 3 0  58 4 5 . 9  
- 3 0  58 4 5 . 9  
- 3 0  58 4 5 . 9  
- 3 0  58 4 5 . 9
- 3 0  58 5 2 . 1  
- 3 0  58 5 2 . 1  
- 3 0  58 5 2 . 1  
- 3 0  58 5 2 . 1  
- 3 0  58 5 2 . 1
- 3 0  58 5 2 . 1  
- 3 0  58 5 2 . 1  
- 3 0  58 5 8 . 0  
- 3 0  58 5 8 . 0  
- 3 0  58 5 8 . 0
K-MAGNITUDE
8 . 3 6  
9 . 1 6  
9 . 6 6
1 0 . 4 1
9 . 0 7
1 0 . 2 6
1 0 . 3 2
SATURATED
SATURATED
1 0 . 2 6
9 . 0 7  
9 . 3 2
1 0 . 0 2
1 0 . 0 2
8 . 7 6
9 . 8 2
SATURATED
1 0 . 2 6
SATURATED
8 . 3 6
SATURATED
SATURATED
9 . 7 4
1 0 . 0 2
9 . 5 1
8 . 5 4
9 . 0 7
9 . 5 1  
8 . 6 3
1 0 . 0 2
9 . 5 8
9 . 8 2  
8 . 6 0
9 . 2 7
9 . 2 7
5/4 17 59 23.0 -30 58 58.0 10.26
6/1 17 57 54.5 -30 59 3.9 8.83
6/2 17 58 31.2 -30 59 3.9 10.13
6/3 17 58 49.2 -30 59 3.9 8.52
6/4 17 59 35.4 -30 59 3.9 9.27
7/1 17 58 26.1 -30 59 10.0 10.26
7/2 17 58 46.3 -30 59 10.0 SATURATED
7/3 17 58 55.2 -30 59 10.0 8.63
7/4 17 59 8.2 -30 59 10.0 SATURATED
7/5 17 59 11.2 -30 59 10.0 8.90
7/6 17 59 36.6 -30 59 10.0 8.83
8/1 17 57 49.2 -30 59 16.0 8.57
8/2 17 57 59.5 -30 59 16.0 SATURATED
8/3 17 58 38.0 -30 59 16.0 9.16
8/4 17 58 48.6 -30 59 16.0 SATURATED
8/5 17 58 54.3 -30 59 16.0 10.02
8/6 17 58 58.7 -30 59 16.0 10.58
8/7 17 59 28.9 -30 59 16.0 8.76
9/1 17 58 22.0 -30 59 21.9 10.26
9/2 17 58 42.7 -30 59 21.9 10.26
9/3 17 59 33.6 -30 59 21.9 9.16
10/1 17 57 45.3 -30 59 28.0 SATURATED
10/2 17 58 10.7 -30 59 28.0 9.82
10/3 17 58 18.4 -30 59 28.0 10.26
10/4 17 58 23.8 -30 59 28.0 8.90
10/5 17 58 39.7 -30 59 28.0 10.26
10/6 17 59 15.9 -30 59 28.0 9.66
10/7 17 59 24.8 -30 59 28.0 9.32
10/8 17 59 32.5 -30 59 28.0 SATURATED
10/9 17 59 35.4 -30 59 28.0 10.58
11/1 17 58 27.3 -30 59 34.0 10.41
11/2 17 58 50.4 -30 59 34.0 10.21
11/3 17 58 53.4 -30 59 34.0 SATURATED
11/4 17 59 25.8 -30 59 34.0 10.16
12/1 17 57 48.8 -30 59 39.9 SATURATED
12/2 17 58 0.7 -30 59 39.9 8.47
12/3 17 58 4.8 -30 59 39.9 9.03
12/4 17 58 13.7 -30 59 39.9 10.02
12/5 17 58 25.6 -30 59 39.9 8.70
12/6 17 58 48.6 -30 59 39.9 8.57
12/7 17 58 59.3 -30 59 39.9 10.54
13/1 17 57 45.6 -30 59 46.0 9.44
13/2 17 58 33.9 -30 59 46.0 9.44
13/3 17 58 52.5 -30 59 46.0 8.36
13/4 17 59 15.3 -30 59 46.0 8.90
13/5 17 59 23.3 -30 59 46.0 8.41
14/1 17 57 51.8 -30 59 52.0 9.80
14/2 17 58 53.4 -30 59 52.0 8.46
14/3 17 59 2.9 -30 59 52.0 9.41
14/4 17 59 21.2 -30 59 52.0 9.44
14/5 17 59 27.2 -30 59 52.0 9.54
14/6 17 59 35.7 -30 59 52.0 8.63
15/1 17 58 15.5 -30 59 57.9 9.24
15/2 17 58 44.5 -30 59 57.9 SATURATED
15/3 17 59 5.2 -30 59 57.9 8.97
15/4 17 59 30.4 -30 59 57.9 9.38
16/1 17 57 44.1 -31 0 4.0 10.02
16/2 17 58 7.2 -31 0 4.0 SATURATED
16/3 17 58 21.7 -31 0 4.0 8.97
16/4 17 59 37.2 -31 0 4.0 9.51
17/1 17 58 35.9 -31 0 10.1 10.24
17/2 17 58 38.3 -31 0 10.1 9.12
18/1 17 57 47.1 -31 0 16.0 SATURATED
18/2 17 58 35.4 -31 0 16.0 9.41
18/3 17 58 48.6 -31 0 16.0 10.58
18/4 17 58 58.7 -31 0 16.0 9.66
18/5 17 59 23.0 -31 0 16.0 SATURATED
19/1 17 58 54.0 -31 0 22.0 SATURATED
19/2 17 59 14.7 -31 0 22.0 10.21
19/3 17 59 19.1 -31 0 22.0 9.62
19/4 17 59 34.2 -31 0 22.0 9.15
19/5 17 59 40.2 -31 0 22.0 8.41
20/1 17 57 49.7 -31 0 28.1 9.23
20/2 17 57 52.4 -31 0 28.1 8.63
20/3 17 58 24.4 -31 0 28.1 8.63
20/4 17 58 29.1 -31 0 28.1 9.84
20/5 17 58 37.4 -31 0 28.1 10.47
20/6 17 58 39.2 -31 0 28.1 10.21
20/7 17 59 0.2 -31 0 28.1 9.27
20/8 17 59 5.2 -31 0 28.1 10.58
20/9 17 59 16.8 -31 0 28.1 10.26
21/1 17 57 53.3 -31 0 34.0 8.97
21/2 17 58 5.4 -31 0 34.0 8.93
21/3 17 58 22.3 -31 0 34.0 SATURATED
21/4 17 58 32.7 -31 0 34.0 10.04
21/5 17 59 2.3 -31 0 34.0 8.93
21/6 17 59 27.8 -31 0 34.0 SATURATED
22/1 17 57 53.6 -31 0 40.0 9.16
22/2 17 58 3.7 -31 0 40.0 10.00
22/3 17 58 41.0 -31 0 40.0 10.58
22/4 17 58 43.3 -31 0 40.0 8.86
22/5 17 58 58.7 -31 0 40.0 SATURATED
22/6 17 59 9.4 -31 0 40.0 10.21
22/7 17 59 31.3 “31 0 40.0 SATURATED
23/1 17 57 49.4 -31 0 45.9 SATURATED
23/2 17 57 47.1 “31 0 45.9 9.18
23/3 17 58 6.3 -31 0 45.9 9.52
23/4 17 58 24.4 -31 0 45.9 SATURATED
23/5 17 58 27.6 -31 0 45.9 SATURATED
23/6 17 58 53.4 -31 0 45.9 8.36
23/7 17 58 56.9 -31 0 45.9 10.21
23/8 17 59 7.0 -31 0 45.9 SATURATED
24/1 17 57 53.0 -31 0 52.0 10.32
24/2 17 58 4.8 -31 0 52.0 8.72
24/3 17 58 7.8 -31 0 52.0 SATURATED
24/4 17 58 21.4 -31 0 52.0 8.72
24/5 17 58 22.0 -31 0 52.0 SATURATED
24/6 17 58 45.1 -31 0 52.0 10.58
24/7 17 59 17.1 “31 0 52.0 8.84
24/8 17 59 22.1 -31 0 52.0 10.58
24/9 17 59 33.1 “31 0 52.0 8.71
25/1 17 57 51.2 -31 0 58.0 9.21
25/2 17 57 59.5 -31 0 58.0 9.07
25/3 17 58 4.8 -31 0 58.0 SATURATED
25/4 17 58 41.6 -31 0 58.0 10.26
25/5 17 58 47.5 “31 0 58.0 9.92
25/6 17 58 48.0 “31 0 58.0 9.38
25/7 17 59 2.5 -31 0 58.0 9.86
25/8 17 59 25.9 -31 0 58.0 9.92
25/9 17 59 31.9 -31 0 58.0 10.58
25/10 17 59 34.8 -31 0 58.0 9.23
25/11 17 59 39.6 -31 0 58.0 10.00
LONGITUDE=0,LATITUDE=-U
LOCATION RA(1 9 5 0 )
H M S
DEC(1 9 5 0 ) 
V M S
K-MAGNITUDE
1/1 18 1 0.9 -29 50 26.4 9.16
1/2 18 1 3.9 -29 50 26.4 10.25
1/3 18 1 12.8 -29 50 26.4 11.04
1/4 18 1 16.3 -29 50 26.4 9.85
1/5 18 1 21.6 -29 50 26.4 10.87
1/6 18 1 25.2 -29 50 26.4 10.51
1/7 18 1 23.4 -29 50 26.4 SATURATED
1/8 18 1 40.0 -29 50 26.4 10.97
1/9 18 1 53.3 -29 50 26.4 10.97
1/10 18 2 4.3 -29 50 26.4 10.29
1/11 18 2 7.8 -29 50 26.4 10.32
1/12 18 2 38.0 -29 50 26.4 SATURATED
1/13 18 2 49.3 -29 50 26.4 10.29
1/14 18 3 2.3 -29 50 26.4 11.04
1/15 18 3 9.4 -29 50 26.4 10.10
1/16 18 3 14.2 -29 50 26.4 9.99
1/17 18 3 15.9 -29 50 26.4 8.90
1/18 18 3 23.6 -29 50 26.4 11.00
1/19 18 3 36.7 -29 50 26.4 9.85
1/20 18 4 2.1 -29 50 26.4 10.30
1/21 18 4 31.7 -29 50 26.4 SATURATED
1/22 18 4 40.6 -29 50 26.4 10.29
1/23 18 4 57.5 -29 50 26.4 SATURATED
1/24 18 5 1.6 -29 50 26.4 SATURATED
1/25 18 5 23.5 -29 50 26.4 SATURATED
2/1 18 0 27.5 -29 50 32.5 SATURATED
2/2 18 0 35.8 -29 50 32.5 10.40
2/3 18 2 9.6 -29 50 32.5 SATURATED
2/4 18 2 20.3 -29 50 32.5 10.60
2/5 18 2 32.7 -29 50 32.5 8.89
2/6 18 2 48.4 -29 50 32.5 9.70
2/7 18 2 54.6 -29 50 32.5 SATURATED
2/8 18 5 22.1 -29 50 32.5 10.75
3/1 18 0 29.6 -29 50 38.5 8.98
3/2 18 0 50.9 -29 50 38.5 SATURATED
3 / 3 18 0 5 6 . 2 - 2 9 50 3 8 . 5 9 . 8 1
3 / 4 18 0 5 9 . 2 - 2 9 50 3 8 . 5 S A T U R A T E D
3 / 5 18 1 3 2 . 9 - 2 9 50 3 8 . 5 S A T U R A T E D
3 / 6 18 1 5 5 . 4 - 2 9 50 3 8 . 5 1 0 . 6 7
3 / 7 18 1 5 8 . 4 - 2 9 50 3 8 . 5 9 . 8 3
3 / 8 18 2 0 . 7 - 2 9 50 3 8 . 5 1 0 . 0 4
3 / 9 18 3 4 8 . 5 - 2 9 50 3 8 . 5 1 0 . 7 5
3 / 1 0 18 3 5 5 . 3 - 2 9 50 3 8 . 5 9 . 5 2
4 / 1 18 0 2 8 . 9 - 2 9 50 4 4 . 4 9 . 8 3
4 / 2 18 1 2 4 . 6 - 2 9 50 4 4 . 4 9 . 5 5
4 / 3 18 1 4 1 . 2 - 2 9 50 4 4 . 4 1 1 . 0 4
4 / 4 18 1 4 3 . 9 - 2 9 50 4 4 . 4 8 . 8 3
4 / 5 18 1 5 6 . 6 - 2 9 50 4 4 . 4 9 . 2 2
4 / 6 18 2 3 . 7 - 2 9 50 4 4 . 4 1 1 . 0 4
4 / 7 18 2 6 . 7 - 2 9 50 4 4 . 4 9 . 9 7
4 / 8 18 2 3 3 . 9 - 2 9 50 4 4 . 4 9 . 2 2
4 / 9 18 2 4 1 . 0 - 2 9 50 4 4 . 4 9 . 0 8
4 / 1 0 18 2 4 6 . 9 - 2 9 50 4 4 . 4 1 0 . 8 7
4 / 1 1 18 3 1 9 . 5 - 2 9 50 4 4 . 4 S A T U R A T E D
4 / 1 2 18 3 5 2 . 1 - 2 9 50 4 4 . 4 9 . 1 1
4 / 1 3 18 4 1 9 . 3 - 2 9 50 4 4 . 4 1 1 . 0 4
4 / 1 4 18 4 2 5 . 5 - 2 9 50 4 4 . 4 8 . 8 6
4 / 1 5 18 4 3 5 . 3 - 2 9 50 4 4 . 4 9 . 7 1
4 / 1 6 18 4 4 1 . 8 - 2 9 50 4 4 . 4 S A T U R A T E D
5 / 1 18 0 5 7 . 3 - 2 9 50 5 0 . 5 9 . 6 3
5 / 2 18 1 3 0 . 5 - 2 9 50 5 0 . 5 1 0 . 9 0
5 / 3 18 1 4 3 . 3 - 2 9 50 5 0 . 5 S A T U R A T E D
5 / 4 18 2 7 . 8 - 2 9 50 5 0 . 5 1 0 . 8 1
5 / 5 18 2 1 3 . 2 - 2 9 50 5 0 . 5 1 0 . 6 7
5 / 6 18 2 1 5 . 8 - 2 9 50 5 0 . 5 1 0 . 2 7
5 / 7 18 2 2 8 . 5 - 2 9 50 5 0 . 5 9 . 1 7
5 / 8 18 2 3 1 . 5 - 2 9 50 5 0 . 5 S A T U R A T E D
5 / 9 18 3 1 3 . 6 - 2 9 50 5 0 . 5 1 0 . 8 1
5 / 1 0 18 4 1 . 5 - 2 9 50 5 0 . 5 S A T U R A T E D
5 / 1 1 18 4 1 2 . 2 - 2 9 50 5 0 . 5 9 . 1 9
5 / 1 2 18 4 4 4 . 2 - 2 9 50 5 0 . 5 1 0 . 5 5
5 / 1 3 18 4 4 7 . 5 - 2 9 50 5 0 . 5 1 0 . 2 0
5 / 1 4 18 5 1 . 4 - 2 9 50 5 0 . 5 1 0 . 7 3
6 / 1 18 0 3 0 . 1 - 2 9 50 5 6 . 5 1 0 . 6 0
6 / 2 18 0 5 5 . 6 - 2 9 50 5 6 . 5 9 . 5 5
6 / 3 18 1 3 7 . 6 - 2 9 50 5 6 . 5 9 . 9 7
6 / 4 18 1 5 1 . 6 - 2 9 50 5 6 . 5 1 0 . 4 6
6 / 5 18 2 1 0 . 5 - 2 9 50 5 6 . 5 1 0 . 8 4
6 / 6 18 2 4 5 . 7 - 2 9 50 5 6 . 5 S A T U R A T E D
6 / 7 18 3 1 7 . 1 - 2 9 50 5 6 . 5 1 0 . 7 0
6/8 18 3 22.5 -29 50 56.5 9.58
6/9 18 3 30.7 -29 50 56.5 9.15
6/10 18 3 37.9 -29 50 56.5 10.93
6/11 18 4 0.3 -29 50 56.5 9.51
6/12 18 4 14.3 -29 50 56.5 SATURATED
6/13 18 4 46.2 -29 50 56.5 9.52
6/14 18 4 50.7 -29 50 56.5 9.63
6/15 18 4 54.5 -29 50 56.5 SATURATED
6/16 18 5 4.9 -29 50 56.5 9.67
7/1 18 0 28.3 -29 51 2.4 10.29
7/2 18 0 42.2 -29 51 2.4 10.53
7/3 18 1 1.5 -29 51 2.4 8.95
7/4 18 1 13.9 -29 51 2.4 9.57
7/5 18 1 22.8 -29 51 2.4 10.70
7/6 18 1 32.9 -29 51 2.4 SATURATED
7/7 18 2 7.6 -29 51 2.4 10.81
7/8 18 3 5.3 -29 51 2.4 10.75
7/9 18 3 18.3 -29 51 2.4 10.44
7/10 18 3 41.4 -29 51 2.4 9.37
7/11 18 3 43.8 -29 51 2.4 10.90
7/12 18 4 2.4 -29 51 2.4 SATURATED
7/13 18 4 9.8 -29 51 2.4 SATURATED
7/14 18 4 29.4 -29 51 2.4 10.53
7/15 18 4 35.9 -29 51 2.4 11.04
7/16 18 4 38.2 -29 51 2.4 SATURATED
7/17 18 4 40.0 -29 51 2.4 10.04
7/18 18 4 51.9 -29 51 2.4 10.48
7/19 18 5 0.5 -29 51 2.4 8.94
7/20 18 5 19.1 -29 51 2.4 10.04
8/1 18 0 31.3 -29 51 8.5 SATURATED
8/2 18 0 56.2 -29 51 8.5 9.50
8/3 18 0 57.3 -29 51 8.5 10.09
8/4 18 1 6.0 -29 51 8.5 9.97
8/5 18 1 15.7 -29 51 8.5 9.17
8/6 18 1 31.1 -29 51 8.5 SATURATED
8/7 18 1 35.9 -29 51 8.5 SATURATED
8/8 18 2 30.3 -29 51 8.5 9.31
8/9 18 5 3.4 -29 51 8.5 11.04
9/1 18 0 25.7 -29 51 14.4 SATURATED
9/2 18 0 36.0 -29 51 14.4 11.00
9/3 18 0 44.3 -29 51 14.4 9.73
9/4 18 0 54.4 -29 51 14.4 SATURATED
9/5 18 1 1.5 -29 51 14.4 9.62
9/6 18 1 11.0 -29 51 14.4 11.04
9/7 18 1 16.9 -29 51 14.4 8.90
9/8 18 2 0.7 -29 51 14.4 8.77
9/9 18 2 12.6 -29 51 14.4 9.71
9/10 18 2 28.5 -29 51 14.4 SATURATED
9/11 18 2 32.7 -29 51 14.4 10.44
9/12 18 2 43.6 -29 51 14.4 10.03
9/13 18 3 14.5 -29 51 14.4 9.62
9/14 18 3 40.2 -29 51 14.4 SATURATED
9/15 18 3 51.5 -29 51 14.4 10.97
9/16 18 4 4.5 -29 51 14.4 10.97
10/1 18 0 24.7 -29 51 20.4 SATURATED
10/2 18 0 38.4 -29 51 20.4 10.60
10/3 18 0 47.9 -29 51 20.4 9.21
10/4 18 0 48.8 -29 51 20.4 9.82
10/5 18 0 51.1 -29 51 20.4 SATURATED
10/6 18 1 3.0 -29 51 20.4 10.00
10/7 18 1 29.3 -29 51 20.4 9.19
10/8 18 2 24.4 -29 51 20.4 9.82
10/9 18 2 28.5 -29 51 20.4 10.27
10/10 18 3 29.0 -29 51 20.4 9.43
10/11 18 3 31.9 -29 51 20.4 11.04
10/12 18 3 47.0 -29 51 20.4 SATURATED
10/13 18 4 15.8 -29 51 20.4 9.85
10/14 18 4 16.9 -29 51 20.4 SATURATED
10/15 18 4 24.7 -29 51 20.4 10.70
10/16 18 4 28.2 -29 51 20.4 10.81
10/17  • 18 4 46.2 -29 51 20.4 10.53
10/18 18 4 53.1 -29 51 20.4 11.04
10/19 18 5 17.9 -29 51 20.4 8.78
11/1 18 0 29.2 -29 51 26.5 9.96
11/2 18 0 32.5 -29 51 26.5 9.38
11/3 18 0 43.5 -29 51 26.5 9.85
11/4 18 0 57.3 -29 51 26.5 9.11
11/5 18 1 0.3 -29 51 26.5 9.03
11/6 18 1 6.5 -29 51 26.5 10.57
11/7 18 1 9.8 -29 51 26.5 10.87
11/8 18 1 50.1 -29 51 26.5 SATURATED
11/9 18 2 41.0 -29 51 26.5 10.67
11/10 18 2 59.1 -29 51 26.5 11.00
11/11 18 3 23.0 -29 51 26.5 10.93
11/12 18 3 50.0 -29 51 26.5 11.04
11/13 18 4 11.6 -29 51 26.5 10.46
11/14 18 4 39.4 -29 51 26.5 9.95
11/15 18 5 0.1 -29 51 26.5 9.02
11/16 18 5 6.1 -29 51 26.5 10.29
11/17 18 5 16.7 -29 51 26.5 10.10
11/18 18 5 19.1 -29 51 26.5 10.29
12/1 18 0 24.2 -29 51 32.4 9.03
12/2 18 0 43.1 -29 51 32.4 10.44
12/3 18 1 1.2 -29 51 32.4 8.90
12/4 18 1 3.3 -29 51 32.4 10.20
12/5 18 1 14.2 -29 51 32.4 SATURATED
12/6 18 1 43.5 -29 51 32.4 10.15
12/7 18 2 12.9 -29 51 32.4 SATURATED
12/8 18 2 29.1 -29 51 32.4 SATURATED
12/9 18 2 36.6 -29 51 32.4 10.87
12/10 18 2 56.4 -29 51 32.4 9.68
12/11 18 3 11.2 -29 51 32.4 9.09
12/12 18 3 14.5 -29 51 32.4 10.44
12/13 18 3 33.1 -29 51 32.4 10.29
12/14 18 3 34.9 -29 51 32.4 8.93
12/15 18 3 42.6 -29 51 32.4 9.45
12/16 18 3 46.2 -29 51 32.4 10.73
12/17 18 4 21.1 -29 51 32.4 8.98
12/18 18 4 30.0 -29 51 32.4 SATURATED
12/19 18 4 45.0 -29 51 32.4 8.85
12/20 18 4 57.8 -29 51 32.4 9.41
12/21 18 4 59.6 -29 51 32.4 9.45
13/1 18 0 40.8 -29 51 38.4 SATURATED
13/2 18 0 49.1 -29 51 38.4 8.88
13/3 18 1 46.5 -29 51 38.4 10.27
13/4 18 1 53.0 -29 51 38.4 10.09
13/5 18 1 59.5 -29 51 38.4 10.38
13/6 18 2 10.8 -29 51 38.4 10.48
13/7 18 2 26.2 -29 51 38.4 9.97
13/8 18 3 33.7 -29 51 38.4 9.50
13/9 18 3 58.0 -29 51 38.4 11.04
13/10 18 4 10.4 -29 51 38.4 9.62
13/11 18 4 14.6 -29 51 38.4 10.87
13/12 18 4 20.8 -29 51 38.4 9.15
13/13 18 4 24.1 -29 51 38.4 10.48
13/14 18 4 29.4 -29 51 38.4 SATURATED
13/15 18 4 44.2 -29 51 38.4 SATURATED
13/16 18 5 11.4 -29 51 38.4 9.62
13/17 18 5 13.2 -29 51 38.4 10.53
14/1 18 0 24.2 -29 51 44.5 SATURATED
14/2 18 1 0.0 -29 51 44.5 SATURATED
14/3 18 1 8.6 -29 51 44.5 10.78
14/4 18 1 17.5 -29 51 44.5 10.78
14/5 18 1 28.8 -29 51 44.5 9.73
14/6 18 1 37.9 -29 51 44.5 10.73
14/7 18 1 39.1 -29 51 44.5 10.60
14/8 18 2 1.6 -29 51 44.5 8.77
14/9 18 2 5.5 -29 51 44.5 10.29
14/10 18 2 9.3 -29 51 44.5 11.04
14/11 18 2 54.9 -29 51 44.5 10.67
14/12 18 2 59.4 -29 51 44.5 10.09
14/13 18 3 7.0 -29 51 44.5 10.60
14/14 18 3 11.2 -29 51 44.5 10.60
14/15 18 3 31.9 -29 51 44.5 10.44
14/16 18 3 35.5 -29 51 44.5 10.75
14/17 18 3 43.2 -29 51 44.5 10.67
14/18 18 3 44.9 -29 51 44.5 11.04
14/19 18 4 3.0 -29 51 44.5 8.88
14/20 18 4 9.0 -29 51 44.5 SATURATED
14/21 18 4 15.8 -29 51 44.5 9.09
14/22 18 4 18.4 -29 51 44.5 SATURATED
14/23 18 4 19.9 -29 51 44.5 9.73
14/24 18 4 33.4 -29 51 44.5 10.48
14/25 18 4 38.8 -29 51 44.5 10.48
14/26 18 4 56.6 -29 51 44.5 10.70
14/27 18 5 6.1 -29 51 44.5 10.25
14/28 18 5 15.6 -29 51 44.5 8.84
14/29 18 5 20.3 -29 51 44.5 10.90
14/30 18 5 23.9 -29 51 44.5 10.13
15/1 18 0 31.3 -29 51 50.5 9.37
15/2 18 0 45.5 -29 51 50.5 9.28
15/3 18 1 19.3 -29 51 50.5 10.25
15/4 18 1 27.6 -29 51 50.5 10.12
15/5 18 1 41.8 -29 51 50.5 11.04
15/6 18 1 57.2 -29 51 50.5 9.53
15/7 18 2 1.9 -29 51 50.5 10.78
15/8 18 2 26.2 -29 51 50.5 9.37
15/9 18 2 44.2 -29 51 50.5 10.38
15/10 18 3 11.2 -29 51 50.5 11.04
15/11 18 3 39.0 -29 51 50.5 8.85
15/12 18 3 42.6 -29 51 50.5 9.53
15/13 18 3 47.9 -29 51 50.5 SATURATED
15/14 18 4 31.4 -29 51 50.5 9.38
15/15 18 4 56.0 -29 51 50.5 SATURATED
15/16 18 5 1.4 -29 51 50.5 9.76
15/17 18 5 15.0 -29 51 50.5 10.15
16/1 18 0 49.7 -29 51 56.4 SATURATED
16/2 18 1 2.7 -29 51 56.4 9.05
16/3 18 1 28.8 -29 51 56.4 10.34
16/4 18 2 8.4 -29 51 56.4 10.29
16/5 18 2 14.4 -29 51 56.4 SATURATED
16/6 18 2 32.7 -29 51 56.4 9.09
16/7 18 2 35.1 -29 51 56.4 9.73
16/8 18 2 55.8 -29 51 56.4 9.62
16/9 18 2 58.2 -29 51 56.4 10.97
16/10 18 3 2.3 -29 51 56.4 11.00
16/11 18 3 15.3 -29 51 56.4 SATURATED
16/12 18 3 28.4 -29 51 56.4 10.29
16/13 18 3 47.9 -29 51 56.4 SATURATED
16/14 18 4 31.7 -29 51 56.4 10.78
16/15 18 4 37.1 -29 51 56.4 10.48
17/1 18 0 30.1 -29 52 2.5 10.51
17/2 18 0 32.5 -29 52 2.5 9.82
17/3 18 0 34.9 -29 52 2.5 8.87
17/4 18 0 39.0 -29 52 2.5 9.63
17/5 18 0 42.0 -29 52 2.5 10.73
17/6 18 0 47.9 -29 52 2.5 10.87
17/7 18 0 52.0 -29 52 2.5 SATURATED
17/8 18 0 59.7 -29 52 2.5 10.97
17/9 18 1 9.2 -29 52 2.5 8.95
17/10 18 1 13.9 -29 52 2.5 9.55
17/11 18 1 22.8 -29 52 2.5 10.17
17/12 18 1 29.3 -29 52 2.5 9.45
17/13 18 1 40.6 -29 52 2.5 10.87
17/14 18 1 48.9 -29 52 2.5 8.94
17/15 18 2 3.7 -29 52 2.5 10.87
17/16 18 2 9.6 -29 52 2.5 SATURATED
17/17 18 2 20.3 -29 52 2.5 10.62
17/18 18 2 25.0 -29 52 2.5 8.88
17/19 18 2 41.6 -29 52 2.5 10.23
17/20 18 2 55.8 -29 52 2.5 10.60
17/21 18 3 15.9 -29 52 2.5 9.29
17/22 18 3 34.3 -29 52 2.5 11.04
17/23 18 3 58.0 -29 52 2.5 9.29
17/24 18 4 5.1 -29 52 2.5 10.78
17/25 18 4 8.1 -29 52 2.5 9.30
17/26 18 4 11.6 -29 52 2.5 10.29
17/27 18 4 27.6 -29 52 2.5 10.51
17/28 18 4 42.4 -29 52 2.5 10.48
17/29 18 4 52.8 -29 52 2.5 9.81
17/30 18 5 2.2 -29 52 2.5 9.70
17/31 18 5 4.9 -29 52 2.5 8.88
17/32 18 5 17.3 -29 52 2.5 10.44
18/1 18 0 29.6 -29 52 8.4 9.63
18/2 18 1 6.2 -29 52 8.4 SATURATED
18/3 18 1 19.9 -29 52 8.4 9.45
18/4 18 1 22.2 -29 52 8.4 9.97
18/5 18 2 19.1 -29 52 8.4 10.87
18/6 18 2 30.6 -29 52 8.4 9.24
18/7 18 2 44.6 -29 52 8.4 SATURATED
18/8 18 2 52.8 -29 52 8.4 10.12
18/9 18 2 57.5 -29 52 8.4 10.75
18/10 18 3 24.2 -29 52 8.4 10.48
18/11 18 3 29.0 -29 52 8.4 10.70
18/12 18 3 44.9 -29 52 8.4 10.48
18/13 18 3 48.5 -29 52 8.4 SATURATED
18/14 18 3 56.8 -29 52 8.4 SATURATED
18/15 18 4 0.3 -29 52 8.4 11.00
18/16 18 4 7.1 -29 52 8.4 10.29
18/17 18 4 9.2 -29 52 8.4 11.00
18/18 18 4 12.2 -29 52 8.4 10.84
18/19 18 4 13.4 -29 52 8.4 9.37
18/20 18 4 53.7 -29 52 8.4 10.23
18/21 18 5 19.7 -29 52 8.4 10.00
19/1 18 0 27.1 -29 52 14.4 9.34
19/2 18 0 41.4 -29 52 14.4 9.28
19/3 18 1 12.8 -29 52 14.4 SATURATED
19/4 18 1 18.1 -29 52 14.4 10.07
19/5 18 1 25.5 -29 52 14.4 10.38
19/6 18 2 23.8 -29 52 14.4 9.45
19/7 18 2 36.8 -29 52 14.4 9.32
19/8 18 3 13.6 -29 52 14.4 10.87
19/9 18 3 43.5 -29 52 14.4 10.38
19/10 18 3 44.9 -29 52 14.4 9.85
19/11 18 3 58.6 -29 52 14.4 SATURATED
19/12 18 4 24.7 -29 52 14.4 10.67
19/13 18 4 44.2 -29 52 14.4 9.03
19/14 18 5 6.7 -29 52 14.4 9.92
19/15 18 5 20.3 -29 52 14.4 10.12
20/1 18 0 40.5 -29 52 20.5 9.52
20/2 18 0 43.1 -29 52 20.5 10.38
20/3 18 1 27.6 -29 52 20.5 10.87
20/4 18 1 30.5 -29 52 20.5 11.04
20/5 18 1 38.8 -29 52 20.5 9.08
20/6 18 1 47.7 -29 52 20.5 SATURATED
20/7 18 2 7.2 -29 52 20.5 9.64
20/8 18 2 20.8 -29 52 20.5 10.87
20/9 18 2 28.0 -29 52 20.5 10.42
20/10 18 2 37.4 -29 52 20.5 11.04
20/11 18 3 12.4 -29 52 20.5 10.38
20/12 18 3 20.1 >29 52 20.5 9.96
20/13 18 3 50.3 -29 52 20.5 10.73
20/14 18 3 57.4 -29 52 20.5 9.37
20/15 18 4 29.1 -29 52 20.5 10.44
21/1 18 0 38.4 -29 52 26.4 10.48
21/2 18 1 17.5 -29 52 26.4 9.57
21/3 18 1 35.9 -29 52 26.4 10.32
21/4 18 2 9.6 -29 52 26.4 SATURATED
21/5 18 2 19.7 -29 52 26.4 10.93
21/6 18 2 46.9 -29 52 26.4 SATURATED
21/7 18 3 12.4 -29 52 26.4 10.73
21/8 18 3 24.8 -29 52 26.4 10.73
21/9 18 3 39.6 -29 52 26.4 9.41
21/10 18 3 51.5 -29 52 26.4 11.00
21/11 18 4 35.0 -29 52 26.4 10.51
21/12 18 5 22.1 -29 52 26.4 10.15
22/1 18 0 41.4 -29 52 32.4 SATURATED
22/2 18 0 51.4 -29 52 32.4 10.00
22/3 18 0 53.8 -29 52 32.4 9.80
22/4 18 1 13.3 -29 52 32.4 10.15
22/5 18 1 19.3 -29 52 32.4 9.25
22/6 18 1 22.2 -29 52 32.4 11.04
22/7 18 1 28.8 -29 52 32.4 9.17
22/8 18 1 48.3 -29 52 32.4 11.04
22/9 18 2 6.7 -29 52 32.4 10.73
22/10 18 2 13.8 -29 52 32.4 10.73
22/11 18 2 45.1 -29 52 32.4 10.73
22/12 18 2 55.8 -29 52 32.4 11.04
22/13 18 2 60.0 -29 52 32.4 11.04
22/14 18 3 8.3 -29 52 32.4 9.45
22/15 18 3 17.7 -29 52 32.4 SATURATED
22/16 18 3 19.5 -29 52 32.4 10.00
22/17 18 3 36.0 -29 52 32.4 10.36
22/18 18 3 40.8 -29 52 32.4 9.85
22/19 18 4 7.5 -29 52 32.4 9.96
22/20 18 4 9.2 -29 52 32.4 11.00
22/21 18 4 16.4 -29 52 32.4 11.00
22/22 18 4 40.0 -29 52 32.4 9.82
22/23 18 5 20.9 -29 52 32.4 10.00
22/24 18 5 25.0 -29 52 32.4 10.00
23/1 18 0 28.9 -29 52 38.5 9.58
23/2 18 0 36.0 -29 52 38.5 9.73
23/3 18 1 5.0 -29 52 38.5 10.78
23/4 18 1 11.6 -29 52 38.5 10.73
23/5 18 1 22.8 -29 52 38.5 10.67
23/6 18 1 29.3 -29  52 38.5 9.17
23/7 18 2 3.7 -29 52 38.5 SATURATED
23/8 18 2 8.4 -29  52 38.5 9.65
23/9 18 2 10.8 -29  52 38.5 10.97
23/10 18 2 20.6 -29  52 38.5 10.97
23/11 18 2 46.1 -29  52 38.5 10.27
23/12 18 2 48.1 -29  52 38.5 10.40
23/13 18 2 53.4 -29 52 38.5 9.63
23/14 18 3 21.0 -29  52 38.5 SATURATED
23/15 18 3 29.0 -29  52 38.5 10.51
23/16 18 . 4 5.7 -29  52 38.5 9.60
23/17 18 * 4 35.0 -29  52 38.5 8.74
23/18 18 4 41.2 -29  52 38.5 9.72
23/19 18 4 46.5 -29  52 38.5 8.97
23/20 18 4 53.7 -29  52 38.5 11.04
23/21 18 4 55.4 -29  52 38.5 SATURATED
23/22 18 5 2.5 -29 52 38.5 10.48
23/23 18 5 11.4 -29  52 38.5 10.46
24/1 18 0 30.7 -29  52 44.4 10.97
24/2 18 0 37.8 -29  52 44.4 11.04
24/3 18 0 46.1 -29  52 44.4 SATURATED
24/4 18 0 49.1 -29  52 44.4 9.21
24/5 18 0 56.2 -29  52 44.4 9.86
24/6 18 1 6.2 -29  52 44.4 10.73
24/7 18 1 35.3 -29  52 44.4 9.70
24/8 18 1 54.2 -29  52 44.4 9.87
24/9 18 2 7.8 -29  52 44.4 SATURATED
24/10 18 2 44.0 -29  52 44.4 10.73
24/11 18 2 55.8 -29  52 44.4 10.70
24/12 18 3 1.1 -29  52 44.4 9.87
24/13 18 3 8.3 -29  52 44.4 9.43
24/14 18 3 14.2 -29 52 44.4 10.44
24/15 18 3 23.0 -29  52 44.4 10.53
24/16 18 3 47.3 -29  52 44.4 9.55
24/17 18 4 9.8 -29  52 44.4 10.73
24/18 18 4 26.4 -29 52 44.4 9.97
24/19 18 4 34.1 -29  52 44.4 SATURATED
24/20 18 4 52.5 -29  52 44.4 10.60
24/21 18 5 13.2 -29  52 44.4 9.52
24/22 18 5 16.7 -29  52 44.4 10.65
25/1 18 0 26.0 -29  52 50.4 8.97
25/2 18 0 40.2 -29  52 50.4 SATURATED
25/3 18 1 0.6 -29  52 50.4 10.78
25/4 18 1 10.4 -29  52 50.4 10.23
25/5 18 1 13.9 -29  52 50.4 11.04
2 5 / 6 18 1 1 6 . 9 - 2 9 52 5 0 . 4 9 . 8 5
2 5 / 7 18 1 3 0 . 5 - 2 9 52 5 0 . 4 SA T U R A T E D
2 5 / 8 18 1 3 4 . 6 - 2 9 52 5 0 . 4 S A T U R A T E D
2 5 / 9 18 1 4 3 . 5 - 2 9 52 5 0 . 4 1 0 . 1 2
2 5 / 1 0 18 1 4 5 . 9 - 2 9 52 5 0 . 4 9 . 6 0
2 5 / 1 1 18 1 5 0 . 1 - 2 9 52 5 0 . 4 8 . 9 1
2 5 / 1 2 18 2 1 9 . 7 - 2 9 52 5 0 . 4 S A T U R A T E D
2 5 / 1 3 18 2 3 3 . 9 - 2 9 52 5 0 . 4 9 . 4 4
2 5 / 1 4 18 2 4 9 . 3 - 2 9 52 5 0 . 4 1 0 . 6 0
2 5 / 1 5 18 2 5 8 . 7 - 2 9 52 5 0 . 4 9 . 0 3
2 5 / 1 6 18 3 5 . 9 - 2 9 52 5 0 . 4 8 . 9 1
2 5 / 1 7 18 3 1 2 . 4 - 2 9 52 5 0 . 4 1 0 . 0 3
2 5 / 1 8 18 3 2 1 . 9 - 2 9 52 5 0 . 4 1 0 . 7 0
2 5 / 1 9 18 3 4 1 . 7 - 2 9 52 5 0 . 4 S A T U R A T E D
2 5 / 2 0 18 5 2 . 8 - 2 9 52 5 0 . 4 S A T U R A T E D
2 5 / 2 1 18 5 1 1 . 7 - 2 9 52 5 0 . 4 S A T U R A T E D
2 6 / 1 18 0 4 6 . 1 - 2 9 52 5 6 . 5 9 . 9 1
2 6 / 2 18 1 5 2 . 4 - 2 9 52 5 6 . 5 1 0 . 5 3
2 6 / 3 18 2 7 . 2 - 2 9 52 5 6 . 5 1 0 . 2 5
2 6 / 4 18 2 2 9 . 7 - 2 9 52 5 6 . 5 1 0 . 0 3
2 6 / 5 18 2 3 2 . 7 - 2 9 52 5 6 . 5 9 . 5 3
2 6 / 6 18 3 2 7 . 8 - 2 9 52 5 6 . 5 S A T U R A T E D
2 6 / 7 18 3 5 5 . 0 - 2 9 52 5 6 . 5 8 . 9 9
2 6 / 8 18 3 5 9 . 8 - 2 9 52 5 6 . 5 1 1 . 0 4
2 6 / 9 18 4 1 0 . 4 - 2 9 52 5 6 . 5 1 0 . 6 0
2 6 / 1 0 18 4 1 6 . 9 - 2 9 52 5 6 . 5 1 0 . 7 3
2 6 / 1 1 18 4 2 5 . 8 - 2 9 52 5 6 . 5 1 0 . 2 9
2 6 / 1 2 18 4 3 8 . 8 - 2 9 52 5 6 . 5 1 0 . 0 0
2 6 / 1 3 18 4 4 8 . 9 - 2 9 52 5 6 . 5 8 . 7 5
2 6 / 1 4 18 5 0 . 8 - 2 9 52 5 6 . 5 1 0 . 8 7
2 6 / 1 5 18 5 9 . 0 - 2 9 52 5 6 . 5 9 . 0 3
2 6 / 1 6 18 5 2 1 . 5 - 2 9 52 5 6 . 5 1 0 . 4 0
2 7 / 1 18 0 3 7 . 2 - 2 9 53 2 . 4 1 1 . 0 4
2 7 / 2 18 0 4 3 . 7 - 2 9 53 2 . 4 1 0 . 3 0
2 7 / 3 18 1 3 . 9 - 2 9 53 2 . 4 9 . 0 6
2 7 / 4 18 1 1 1 . 6 - 2 9 53 2 . 4 9 . 8 7
2 7 / 5 18 1 1 5 . 1 - 2 9 53 2 . 4 9 . 5 8
2 7 / 6 18 1 2 3 . 4 - 2 9 53 2 . 4 1 0 . 4 4
2 7 / 7 18 2 2 . 5 - 2 9 53 2 . 4 9 . 6 3
2 7 / 8 18 2 4 . 9 - 2 9 53 2 . 4 1 0 . 3 8
2 7 / 9 18 2 1 6 . 1 - 2 9 53 2 . 4 1 0 . 1 2
2 7 / 1 0 18 2 1 7 . 9 - 2 9 53 2 . 4 9 . 9 3
2 7 / 1 1 18 2 2 4 . 4 - 2 9 53 2 . 4 1 0 . 2 5
2 7 / 1 2 18 2 5 1 . 7 - 2 9 53 2 . 4 1 1 . 0 4
2 7 / 1 3 18 3 1 4 . 2 - 2 9 53 2 . 4 S A T U R A T E D
2 7 / 1 4 18 3 1 8 . 3 - 2  9 53 2 . 4 1 0 . 9 7
2 7 / 1 5 18 3 2 3 . 0 - 2 9  53 2 . 4 1 1 . 0 4
2 7 / 1 6 18 4 3 . 9 - 2 9  53 2 . 4 S A T U R A T E D
2 8 / 1 18 0 3 9 . 0 “ 29  53 8 . 5 1 0 . 2 9
2 8 / 2 18 0 4 6 . 7 “ 29  53 8 . 5 1 1 . 0 4
2 8 / 3 18 0 5 2 . 0 - 2 9  53 8 . 5 1 0 . 4 8
2 8 / 4 18 1 1 . 5 - 2 9  53 8 . 5 9 . 9 7
2 8 / 5 18 1 1 3 . 9 - 2 9  53 8 . 5 1 0 . 7 8
2 8 / 6 18 1 2 9 . 9 - 2 9  53 8 . 5 1 0 . 5 1
2 8 / 7 18 1 4 1 . 8 - 2 9  53 8 . 5 1 0 . 5 1
2 8 / 8 18 1 4 8 . 3 - 2 9  53 8 . 5 S A T U R A T E D
2 8 / 9 18 3 2 5 . 4 - 2 9  53 8 . 5 9 . 8 9
2 8 / 1 0 18 4 0 . 9 - 2 9  53 8 . 5 S A T U R A T E D
2 8 / 1 1 18 4 3 7 . 7 - 2 9  53 8 . 5 11.00
2 8 / 1 2 18 4 5 9 . 6 - 2 9  53 8 . 5 1 0 . 6 2
2 8 / 1 3 18 5 9 . 6 - 2 9  53 8 . 5 1 1 . 0 4
2 9 / 1 18 0 4 0 . 2 - 2 9  53 1 4 . 5 1 0 . 1 7
2 9 / 2 18 0 4 2 . 8 - 2 9  53 1 4 . 5 8 . 9 4
2 9 / 3 18 0 4 6 . 4 - 2 9  53 1 4 . 5 1 0 . 2 3
2 9 / 4 18 0 4 9 . 7 - 2 9  53 1 4 . 5 S A T U R A T E D
2 9 / 5 18 0 5 1 . 4 - 2 9  53 1 4 . 5 S A T U R A T E D
2 9 / 6 18 1 0 . 9 - 2 9  53 1 4 . 5 1 0 . 1 0
2 9 / 7 18 1 8 . 6 - 2 9  53 1 4 . 5 1 0 . 5 3
2 9 / 8 18 1 5 0 . 7 - 2 9  53 1 4 . 5 1 0 . 8 4
2 9 / 9 18 2 8 . 4 - 2 9  53 1 4 . 5 1 1 . 0 4
2 9 / 1 0 18 2 1 1 . 4 - 2 9  53 1 4 . 5 1 0 . 6 2
2 9 / 1 1 18 2 1 2 . 9 - 2 9  53 1 4 . 5 1 1 . 0 4
2 9 / 1 2 18 2 2 3 . 8 - 2 9  53 1 4 . 5 S A T U R A T E D
2 9 / 1 3 18 2 3 9 . 8 - 2 9  53 1 4 . 5 1 1 . 0 4
2 9 / 1 4 18 2 5 1 . 1 - 2 9  53 1 4 . 5 1 1 . 0 4
2 9 / 1 5 18 3 3 . 8 - 2 9  53 1 4 . 5 9 . 9 2
2 9 / 1 6 18 3 1 4 . 7 - 2 9  53 1 4 . 5 1 1 . 0 4
2 9 / 1 7 18 3 1 8 . 3 - 2 9  53 1 4 . 5 1 0 . 8 4
2 9 / 1 8 18 3 2 6 . 6 - 2 9  53 1 4 . 5 9 . 8 6
2 9 / 1 9 18 4 4 0 . 0 - 2 9  53 1 4 . 5 8 . 7 4
2 9 / 2 0 18 4 4 5 . 4 - 2 9  53 1 4 . 5 1 0 . 7 3
2 9 / 2 1 18 5 1 3 . 2 - 2 9  53 1 4 . 5 1 0 . 0 4
3 0 / 1 18 1 5 . 6 - 2 9  53 2 0 . 4 . 1 1 . 0 4
3 0 / 2 18 1 9 . 8 - 2 9  53 2 0 . 4 1 0 . 0 7
3 0 / 3 18 1 2 8 . 2 - 2 9  53 2 0 . 4 1 0 . 4 8
3 0 / 4 18 1 4 4 . 2 - 2 9  53 2 0 . 4 9 . 7 3
3 0 / 5 18 2 0 . 7 - 2 9  53 2 0 . 4 1 1 . 0 4
3 0 / 6 18 2 3 1 . 0 - 2 9  53 2 0 . 4 1 0 . 3 8
3 0 / 7 18 2 4 9 . 9 - 2 9  53 2 0 . 4 S A T U R A T E D
3 0 / 8 18 2 5 4 . 3 - 2 9  53 2 0 . 4 9 . 6 3
3 0 / 9 18 2 6 0 . 0 - 2 9 53 2 0 . 4 9 . 6 1
3 0 / 1 0 18 3 2 . 3 - 2 9 53 2 0 . 4 S A T U R A T E D
3 0 / 1 1 18 3 4 . 1 - 2 9 53 2 0 . 4 S A T U R A T E D
3 0 / 1 2 18 3 1 0 . 0 - 2 9 53 2 0 . 4 1 0 . 2 0
3 0 / 1 3 18 3 1 3 . 6 - 2 9 53 2 0 . 4 1 0 . 3 4
3 0 / 1 4 18 3 2 8 . 4 - 2 9 53 2 0 . 4 1 0 . 6 7
3 0 / 1 5 18 3 3 1 . 9 - 2 9 53 2 0 . 4 1 1 . 0 0
3 0 / 1 6 18 4 1 7 . 5 - 2 9 53 2 0 . 4 S A T U R A T E D
3 0 / 1 7 18 4 4 1 . 5 - 2 9 53 2 0 . 4 S A T U R A T E D
3 0 / 1 8 18 4 4 4 . 2 - 2 9 53 2 0 . 4 9 . 5 5
3 0 / 1 9 18 4 5 0 . 1 - 2 9 53 2 0 . 4 9 . 0 2
3 0 / 2 0 18 5 4 . 3 - 2 9 53 2 0 . 4 9 . 5 8
3 0 / 2 1 18 5 1 0 . 3 - 2 9 53 2 0 . 4 S A T U R A T E D
3 0 / 2 2 18 5 2 0 . 9 - 2 9 53 2 0 . 4 1 0 . 9 7
3 1 / 1 18 0 2 5 . 4 - 2 9 53 2 6 . 4 1 0 . 2 2
3 1 / 2 18 0 2 6 . 0 - 2 9 53 2 6 . 4 1 0 . 6 2
3 1 / 3 18 0 4 0 . 5 - 2 9 53 2 6 . 4 1 0 . 7 8
3 1 / 4 18 0 4 4 . 3 - 2 9 53 2 6 . 4 1 0 . 8 1
3 1 / 5 18 0 4 9 . 9 - 2 9 53 2 6 . 4 1 0 . 9 7
3 1 / 6 18 0 5 7 . 3 - 2 9 53 2 6 . 4 9 . 8 5
3 1 / 7 18 1 8 . 9 - 2 9 53 2 6 . 4 9 . 7 3
3 1 / 8 18 1 1 3 . 1 - 2 9 53 2 6 . 4 1 0 . 7 8
3 1 / 9 18 1 1 6 . 3 - 2 9 53 2 6 . 4 9 . 5 6
3 1 / 1 0 18 1 1 8 . 4 - 2 9 53 2 6 . 4 1 0 . 1 2
3 1 / 1 1 18 1 2 4 . 6 - 2 9 53 2 6 . 4 1 0 . 7 8
3 1 / 1 2 18 1 3 1 . 7 - 2 9 53 2 6 . 4 9 . 3 7
3 1 / 1 3 18 1 3 4 . 1 - 2 9 53 2 6 . 4 1 0 . 4 8
3 1 / 1 4 18 1 4 1 . 2 - 2 9 53 2 6 . 4 9 . 8 2
3 1 / 1 5 18 1 5 1 . 2 - 2 9 53 2 6 . 4 1 0 . 7 8
3 1 / 1 6 18 2 9 . 6 - 2 9 53 2 6 . 4 1 0 . 3 0
3 1 / 1 7 18 2 1 6 . 1 - 2 9 53 2 6 . 4 1 0 . 5 3
3 1 / 1 8 18 2 2 1 . 4 - 2 9 53 2 6 . 4 1 0 . 9 7
3 1 / 1 9 18 2 2 6 . 2 - 2 9 53 2 6 . 4 9 . 1 4
3 1 / 2 0 18 2 2 9 . 1 - 2 9 53 2 6 . 4 1 1 . 0 4
3 1 / 2 1 18 2 3 5 . 7 - 2 9 53 2 6 . 4 1 0 . 1 2
3 1 / 2 2 18 3 7 . 0 - 2 9 53 2 6 . 4 1 0 . 6 7
3 1 / 2 3 18 3 3 1 . 9 - 2 9 53 2 6 . 4 1 1 . 0 4
3 1 / 2 4 18 3 4 6 . 2 - 2 9 53 2 6 . 4 1 1 . 0 0
3 1 / 2 5 18 3 5 3 . 8 - 2 9 53 2 6 . 4 1 0 . 2 9
3 1 / 2 6 18 4 0 . 9 - 2 9 53 2 6 . 4 9 . 7 5
3 1 / 2 7 18 4 1 6 . 6 - 2 9 53 2 6 . 4 S A T U R A T E D
3 1 / 2 8 18 4 2 8 . 8 - 2 9 53 2 6 . 4 9 . 8 5
3 1 / 2 9 18 4 3 7 . 1 - 2 9 53 2 6 . 4 9 . 5 3
3 1 / 3 0 18 4 4 0 . 0 - 2 9 53 2 6 . 4 8 . 8 2







-29 53 26.4 




















1/2 18 0 36.5 -31 12 1.5 10.67
1/3 18 0 46.0 -31 12 1.5 SATURATED
1/4 18 1 9.0 -31 12 1.5 8.89
1/5 18 1 10.9 -31 12 1.5 SATURATED
1/6 18 1 49.9 -31 12 1.5 10.26
1/7 18 2 1.2 -31 12 1.5 10.58
1/8 18 2 15.4 -31 12 1.5 10.03
1/9 18 2 23.7 -31 12 1.5 10.89
1/10 18 2 53.0 -31 12 1.5 10.61
1/11 18 2 54.5 -31 12 1.5 9.80
1/12 18 3 17.6 -31 12 1.5 10.58
1/13 18 3 27.0 -31 12 1.5 10.37
1/14 18 3 40.7 -31 12 1.5 10.92
1/15 18 3 53.1 -31 12 1.5 9.28
2/1 18 0 5.7 -31 12 7.4 9.24
2/2 18 0 21.1 -31 12 7.4 10.30
2/3 18 0 27.6 -31 12 7.4 10.92
2/4 18 0 34.7 -31 12 7.4 SATURATED
2/5 18 0 47.1 -31 12 7.4 SATURATED
2/6 18 2 32.5 -31 12 7.4 10.92
2/7 18 3 18.7 -31 12 7.4 8.86
2/8 18 3 28.2 -31 12 7.4 10.12
2/9 18 3 54.3 -31 12 7.4 9.35
3/1 18 0 20.2 -31 12 13.4 10.92
3/2 18 0 57.8 -31 12 13.4 10.92
3/3 18 1 16.5 -31 12 13.4 10.67
3/4 18 1 25.0 -31 12 13.4 10.03
3/5 18 1 31.2 -31 12 13.4 10.37
3/6 18 1 32.7 -31 12 13.4 9.72
3/7 18 1 35.7 -31 12 13.4 10.53
3/8 18 1 51.7 -31 12 13.4 10.92
3/9 18 2 7.7 -31 12 13.4 9.12
3/10 18 2 10.6 -31 12 13.4 SATURATED
3/11 18 3 0.7 -31 12 13.4 10.67
3/12 18 3 12.8 -31 12 13.4 10.48
3/13 18 3 17.6 -31 12 13.4 9.99
3/14 18 3 43.0 -31 12 13.4 10.67
3/15 18 3 59.0 -31 12 13.4 10.85
4/1 18 0 5.1 -31 12 19.5 10.85
4/2 18 0 15.8 -31 12 19.5 10.67
4/3 18 0 27.6 -31 12 19.5 10.37
4/4 18 0 38.3 -31 12 19.5 10.85
4/5 18 2 19.5 -31 12 19.5 SATURATED
4/6 18 2 23.7 -31 12 19.5 10.28
4/7 18 2 48.0 -31 12 19.5 10.17
4/8 18 3 47.2 -31 12 19.5 9.01
5/1 18 0 9.2 -31 12 25.4 10.53
5/2 18 0 18.7 -31 12 25.4 10.23
5/3 18 0 58.4 -31 12 25.4 10.17
5/4 18 1 20.9 -31 12 25.4 SATURATED
5/5 18 1 58.2 -31 12 25.4 SATURATED
5/6 18 2 8.9 -31 12 25.4 10.51
5/7 18 2 14.8 -31 12 25.4 SATURATED
5/8 18 2 36.1 -31 12 25.4 10.92
5/9 18 3 22.9 -31 12 25.4 10.76
5/10 18 3 33.0 -31 12 25.4 10.69
6/1 18 0 3.4 -31 12 31.4 SATURATED
6/2 18 0 49.5 -31 12 31.4 10.67
6/3 18 0 54.3 -31 12 31.4 10.76
6/4 18 0 56.0 -31 12 31.4 8.82
6/5 18 1 16.2 -31 12 31.4 9.01
6/6 18 1 27.7 -31 12 31.4 10.41
6/7 18 1 39.3 -31 12 31.4 9.32
6/8 18 1 49.3 -31 12 31.4 SATURATED
6/9 18 2 26.6 -31 12 31.4 10.51
6/10 18 2 31.4 -31 12 31.4 10.76
6/11 18 2 43.2 -31 12 31.4 10.67
6/12 18 2 59.2 -31 12 31.4 10.89
6/13 18 3 7.5 -31 12 31.4 9.39
6/14 18 3 54.9 -31 12 31.4 SATURATED
6/15 18 3 56.6 -31 12 31.4 10.28
6/16 18 4 3.8 -31 12 31.4 10.69
7/1 18 0 12.8 -31 12 37.5 SATURATED
7/2 18 0 41.2 -31 12 37.5 9.05
7/3 18 1 1.4 -31 12 37.5 10.61
7/4 18 1 23.3 -31 12 37.5 9.00
7/5 18 1 32.7 -31 12 37.5 9.89
7/6 18 1 52.3 -31 12 37.5 9.91
7/7 18 1 53.5 -31 12 37.5 SATURATED
7/8 18 2 10.1 -31 12 37.5 10.85
7/9 18 3 1.0 -31 12 37.5 10.82
7/10 18 3 2.2 -31 12 37.5 9.42
7/11 18 3 40.1 -31 12 37.5 9.03
7/12 18 3 49.0 -31 12 37.5 9.33
8/1 18 0 6.9 -31 12 43.4 9.51
8/2 18 0 36.5 -31 12 43.4 SATURATED
8/3 18 1 6.7 -31 12 43.4 SATURATED
8/4 18 1 18.6 -31 12 43.4 10.00
8/5 18 1 36.9 -31 12 43.4 9.24
8/6 18 2 5.6 -31 12 43.4 10.64
8/7 18 2 11.8 -31 12 43.4 10.41
8/8 18 2 19.8 -31 12 43.4 10.15
8/9 18 3 37.7 -31 12 43.4 10.37
8/10 18 4 3.8 -31 12 43.4 SATURATED
9/1 18 0 12.2 -31 12 49.4 SATURATED
9/2 18 0 31.8 -31 12 49.4 9.12
9/3 18 2 42.0 -31 12 49.4 SATURATED
9/4 18 3 0.4 -31 12 49.4 10.67
9/5 18 3 6.9 -31 12 49.4 9.74
9/6 18 3 18.7 -31 12 49.4 9.30
9/7 18 4 0.8 -31 12 49.4 10.53
10/1 18 0 59.0 -31 12 55.5 10.85
10/2 18 1 13.2 -31 12 55.5 10.61
10/3 18 1 15.6 -31 12 55.5 SATURATED
10/4 18 1 45.8 -31 12 55.5 10.89
10/5 18 1 51.7 -31 12 55.5 10.51
10/6 18 1 56.5 -31 12 55.5 10.26
10/7 18 2 24.0 -31 12 55.5 10.46
10/8 18 2 33.8 -31 12 55.5 10.61
10/9 18 2 50.3 -31 12 55.5 SATURATED
10/10 18 3 20.0 -31 12 55.5 9.48
10/11 18 3 44.8 -31 12 55.5 10.67
10/12 18 4 1.4 -31 12 55.5 SATURATED
11/1 18 0 14.0 -31 13 1.4 10.15
11/2 18 0 19.3 -31 13 1.4 9.86
11/3 18 0 36.5 -31 13 1.4 9.04
11/4 18 0 49.2 -31 13 1.4 10.92
11/5 18 2 7.7 -31 13 1.4 10.67
11/6 18 2 26.6 -31 13 1.4 10.64
11/7 18 2 28.4 -31 13 1.4 SATURATED
11/8 18 2 59.2 -31 13 1.4 10.56
11/9 18 3 15.5 -31 13 1.4 10.56
11/10 18 3 29.4 -31 13 1.4 10.92
12/1 18 0 20.5 -31 13 7.5 10.13
1 2 / 2 18 0 57.8 -31 13 7.5 9 . 8 6
1 2 / 3 18 1 1.4 -31 13 7.5 9 . 0 8
1 2 / 4 18 1 9.0 -31 13 7.5 9 . 4 3
1 2 / 5 18 1 24.8 -31 13 7.5 9 . 9 7
1 2 / 6 18 1 4 4.3 -31 13 7.5 1 0 . 8 5
1 2 / 7 18 1 4 8 . 2 -31 13 7.5 1 0 . 8 9
1 2 / 8 18 2 56.2 -31 13 7.5 9 . 9 9
1 2 / 9 18 3 24.1 -31 13 7.5 9 . 2 8
1 3 / 1 18 0 1 4 . 6 -31 13 1 3 . 5 1 0 . 7 6
1 3 / 2 18 0 59.9 -31 13 1 3 . 5 SATURATED
1 3/3 18 1 7.9 -31 13 1 3 . 5 9 . 4 4
1 3 / 4 18 1 54.6 -31 13 1 3 . 5 9 . 0 2
1 3 / 5 18 2 4.1 -31 13 1 3 . 5 1 0 . 5 1
1 3 / 6 18 2 1 8 . 0 -31 13 1 3 . 5 9 . 9 0
1 3 / 7 18 2 21.3 -31 13 1 3 . 5 1 0 . 0 0
1 3 / 8 18 2 2 4.9 -31 13 1 3 . 5 1 0 . 4 8
1 3 / 9 18 2 4 5 . 6 -31 13 1 3 . 5 1 0 . 3 3
1 3 / 1 0 18 2 50.3 -31 13 1 3 . 5 1 0 . 2 3
1 3 / 1 1 18 2 52.7 -31 13 1 3 . 5 SATURATED
1 3 / 1 2 18 3 6.3 -31 13 1 3 . 5 SATURATED
1 3 / 1 3 18 3 2 1.7 -31 13 1 3 . 5 1 0 . 5 8
1 3 / 1 4 18 3 4 3 . 6 -31 13 1 3 . 5 1 0 . 0 0
1 3 / 1 5 18 3 4 6 . 6 -31 13 1 3 . 5 9 . 6 5
1 4 / 1 18 0 8.3 -31 13 1 9 . 4 9 . 1 1
1 4 / 2 18 0 4 3 . 6 -31 13 1 9 . 4 1 0 . 8 2
1 4 / 3 18 0 50.1 -31 13 1 9 . 4 9 . 7 2
1 4 / 4 18 1 3 0 . 7 -31 13 1 9 . 4 1 0 . 6 7
1 4 / 5 18 2 1 6 . 6 -31 13 1 9 . 4 1 0 . 9 2
1 4 / 6 18 2 4 8 . 5 -31 13 1 9 . 4 SATURATED
1 4 / 7 18 2 58.0 -31 13 1 9 . 4 9 . 0 9
1 4 / 8 18 3 3 5 . 9 -31 13 1 9 . 4 9 . 4 4
1 5 / 1 18 0 2 0 . 5 -31 13 2 5 . 4 1 0 . 8 5
1 5 / 2 18 0 3 4.1 -31 13 2 5 . 4 9 . 3 0
1 5/3 18 2 1.5 -31 13 2 5 . 4 9 . 6 0
1 5 / 4 18 2 3 0.8 -31 13 2 5 . 4 1 0 . 6 4
1 5 / 5 18 3 3.4 -31 13 2 5 . 4 1 0 . 5 3
1 5 / 6 18 3 1 2.8 -31 13 2 5.4 1 0 . 1 7
1 5 / 7 18 3 54.3 -31 13 2 5 . 4 1 0 . 4 4
1 6 / 1 18 0 32. 0 -31 13 3 1 . 5 9 . 9 7
1 6 / 2 18 0 3 5.6 -31 13 3 1 . 5 9 . 0 5
1 6 / 3 18 0 4 0 . 6 -31 13 3 1 . 5 1 0 . 5 8
1 6 / 4 18 0 4 7 . 1 -31 13 3 1 . 5 1 0 . 3 0
1 6 / 5 18 0 56.6 -31 13 3 1 . 5 1 0 . 8 2
1 6 / 6 18 1 33.3 -31 13 3 1 . 5 1 0 . 8 9
1 6 / 7 18 1 4 3 . 4 -31 13 3 1 . 5 9 . 1 5
16/8 18 2 4.1 -31 13 31.5 10.92
16/9 18 2 17.8 -31 13 31.5 10.17
16/10 18 2 23.1 -31 13 31.5 10.56
16/11 18 2 24.6 -31 13 31.5 10.33
16/12 18 2 56.2 -31 13 31.5 10.67
16/13 18 3 4.0 -31 13 31.5 8.70
16/14 18 3 25.3 -31 13 31.5 10.67
17/1 18 0 4.5 -31 13 37.4 SATURATED
17/2 18 0 25.2 -31 13 37.4 8.71
17/3 18 1 5.2 -31 13 37.4 10.37
17/4 18 1 24.8 -31 13 37.4 10.61
17/5 18 1 35.1 -31 13 37.4 10.92
17/6 18 1 46.1 -31 13 37.4 10.92
17/7 18 1 52.0 -31 13 37.4 8.99
17/8 18 2 6.5 -31 13 37.4 9.55
17/9 18 2 26.1 -31 13 37.4 9.94
17/10 18 2 26.6 -31 13 37.4 SATURATED
17/11 18 2 45.0 -31 13 37.4 10.85
17/12 18 3 17.0 -31 13 37.4 10.64
17/13 18 3 22.3 -31 13 37.4 10.61
17/14 18 3 45.4 -31 13 37.4 10.82
17/15 18 3 56.0 -31 13 37.4 10.51
17/16 18 4 2.6 -31 13 37.4 10.92
18/1 18 0 41.8 -31 13 43.4 10.61
18/2 18 0 49.2 -31 13 43.4 8.74
18/3 18 0 52.8 -31 13 43.4 8.72
18/4 18 1 3.7 -31 13 43.4 9.89
18/5 18 1 42.8 -31 13 43.4 10.08
18/6 18 1 52.9 -31 13 43.4 10.37
18/7 18 2 59.8 -31 13 43.4 10.41
18/8 18 3 57.2 -31 13 43.4 9.64
19/1 18 0 28.8 -31 13 49.5 9.79
19/2 18 1 14.4 -31 13 49.5 9.15
19/3 18 2 45.6 -31 13 49.5 9.04
19/4 18 2 48.5 -31 13 49.5 10.92
19/5 18 3 32.4 -31 13 49.5 SATURATED
20/1 18 0 9.8 -31 13 55.4 10.37
20/2 18 1 16.5 -31 13 55.4 9.65
20/3 18 1 21.5 -31 13 55.4 10.92
20/4 18 1 36.3 -31 13 55.4 10.26
20/5 18 1 41.6 -31 13 55.4 SATURATED
20/6 18 1 55.2 -31 13 55.4 10.37
20/7 18 2 16.0 -31 13 55.4 SATURATED
20/8 18 2 37.9 -31 13 55.4 10.35
20/9 18 2 57.4 -31 13 55.4 10.92
20/10 18 3 15.8 -31 13 55.4 9.04
20/11 18 3 18.1 -31 13 55.4 10.58
20/12 18 3 23.8 -31 13 55.4 9.60
21/1 18 0 21.1 -31 14 1.5 10.51
21/2 18 0 25.8 -31 14 1.5 10.33
21/3 18 0 34.1 -31 14 1.5 9.86
21/4 18 0 46.0 -31 14 1.5 9.86
21/5 18 1 17.3 -31 14 1.5 SATURATED
21/6 18 1 24.4 -31 14 1.5 10.79
21/7 18 2 0.6 -31 14 1.5 9.58
21/8 18 2 33.8 -31 14 1.5 SATURATED
21/9 18 2 43.8 -31 14 1.5 10.17
21/10 18 3 4.0 -31 14 1.5 9.72
22/1 18 0 3.9 -31 14 7.5 10.92
22/2 18 0 5.7 -31 14 7.5 9.31
22/3 18 0 17.5 -31 14 7.5 10.41
22/4 18 0 38.3 -31 14 7.5 9.83
22/5 18 0 57.2 -31 14 7.5 8.70
22/6 18 1 2.6 -31 14 7.5 9.64
22/7 18 1 51.7 -31 14 7.5 9.91
22/8 18 2 5.9 -31 14 7.5 10.89
22/9 18 2 45.0 -31 14 7.5 SATURATED
22/10 18 3 25.3 -31 14 7.5 10.67
23/1 18 0 9.8 -31 14 13.4 8.65
23/2 18 1 25.0 -31 14 13.4 10.85
23/3 18 1 29.2 -31 14 13.4 8.92
23/4 18 3 27.0 -31 14 13.4 9.62
23/5 18 3 35.3 -31 14 13.4 9.29
23/6 18 3 41.9 -31 14 13.4 9.71
24/1 18 0 14.6 -31 14 19.5 10.35
24/2 18 0 19.0 -31 14 19.5 10.48
24/3 18 1 31.6 -31 14 19.5 10.53
24/4 18 1 41.6 -31 14 19.5 10.28
24/5 18 2 7.1 -31 14 19.5 10.61
24/6 18 2 26.1 -31 14 19.5 10.44
24/7 18 2 35.5 -31 14 19.5 10.92
24/8 18 2 48.0 -31 14 19.5 SATURATED
24/9 18 2 50.9 -31 14 19.5 9.74
24/10 18 3 1.0 -31 14 19.5 SATURATED
24/11 18 3 17.6 -31 14 19.5 9.18
25/1 18 0 3.9 -31 14 25.5 9.37
25/2 18 1 29.8 -31 14 25.5 10.37
25/3 18 1 47.6 -31 14 25.5 10.89
25/4 18 1 54.1 -31 14 25.5 10.72
25/5 18 1 59.4 -31 14 25.5 10.13
25/6 18 2 2.3 -31 14 25.5 SATURATED
25/7 18 3 12.8 -31 14 25.5 9.42
25/8 18 3 14.6 -31 14 25.5 10.67
25/9 18 3 16.4 -31 14 25.5 10.21
25/10 18 3 31.8 -31 14 25.5 10.58
25/11 18 3 50.7 -31 14 25.5 10.56
26/1 18 0 37.7 -31 14 31.4 9.67
26/2 18 0 44.8 -31 14 31.4 10.17
26/3 18 1 22.7 -31 14 31.4 9.89
26/4 18 1 48.7 -31 14 31.4 9.33
26/5 18 2 3.5 -31 14 31.4 SATURATED
26/6 18 3 40.9 -31 14 31.4 SATURATED
27/1 18 0 7.5 -31 14 37.4 10.13
27/2 18 0 11.6 -31 14 37.4 SATURATED
27/3 18 0 18.7 -31 14 37.4 10.61
27/4 18 0 34.1 -31 14 37.4 10.02
27/5 18 0 35.3 -31 14 37.4 9.29
27/6 18 0 41.2 -31 14 37.4 10.92
27/7 18 0 43.6 -31 14 37.4 10.89
27/8 18 1 18.6 -31 14 37.4 10.89
27/9 18 1 33.3 -31 14 37.4 10.92
27/10 18 1 38.7 -31 14 37.4 10.92
27/11 18 2 31.1 -31 14 37.4 SATURATED
27/12 18 3 5.7 -31 14 37.4 9.62
27/13 18 3 34.1 -31 14 37.4 10.76
27/14 18 3 41.9 -31 14 37.4 8.81
28/1 18 0 14.6 -31 14 43.5 10.00
28/2 18 0 15.8 -31 14 43.5 9.72
28/3 18 0 31.1 -31 14 43.5 SATURATED
28/4 18 0 33.0 -31 14 43.5 10.61
28/5 18 0 49.5 -31 14 43.5 10.17
28/6 18 2 55.1 -31 14 43.5 SATURATED
28/7 18 3 51.3 -31 14 43.5 10.37
29/1 18 0 21.7 -31 14 49.4 10.92
29/2 18 0 40.6 -31 14 49.4 9.73
29/3 18 0 48.0 -31 14 49.4 10.15
29/4 18 1 28.3 -31 14 49.4 SATURATED
29/5 18 1 32.7 -31 14 49.4 10.51
29/6 18 2 10.6 -31 14 49.4 10.58
29/7 18 2 29.3 -31 14 49.4 10.03
29/8 18 2 39.1 -31 14 49.4 9.05
29/9 18 3 4.5 -31 14 49.4 SATURATED
29/10 18 3 14.0 -31 14 49.4 9.71
29/11 18 3 16.4 -31 14 49.4 SATURATED
29/12 18 3 24.1 -31 14 49.4 9.62
2 9 / 1 3 18 3 4 0 . 9 -31 14 4 9 . 4 1 0 . 3 7
3 0 / 1 18 0 10.1 -31 14 5 5 . 4 1 0 . 6 7
3 0 / 2 18 0 3 2.4 -31 14 5 5.4 SATURATED
3 0 / 3 18 1 4 1 . 0 -31 14 5 5 . 4 8.91
3 0 / 4 18 2 8.3 -31 14 5 5 . 4 1 0 . 8 9
3 0 / 5 18 2 3 1.4 -31 14 5 5 . 4 SATURATED
3 0 / 6 18 2 33.8 -31 14 5 5 . 4 1 0 . 0 7
3 1 / 1 18 0 38.3 -31 15 1.5 1 0 . 1 0
3 1 / 2 18 0 4 6 . 0 -31 15 1.5 1 0 . 3 3
3 1 / 3 18 0 57.2 -31 15 1.5 1 0 . 5 8
3 1 / 4 18 1 10.3 -31 15 1.5 1 0 . 6 1
3 1 / 5 18 1 2 5.6 -31 15 1.5 9 . 4 9
3 1 / 6 18 1 3 8.7 -31 15 1.5 1 0 . 3 5
3 1 / 7 18 1 4 5 . 2 -31 15 1.5 SATURATED
3 1 / 8 18 2 2 8 . 4 -31 15 1.5 1 0 . 8 5
3 1 / 9 18 2 4 2 . 0 -31 15 1.5 9 . 4 1
3 1 / 1 0 18 2 53.9 -31 15 1.5 1 0 . 9 2
3 1 / 1 1 18 3 34. 7 -31 15 1.5 1 0 . 6 1
3 2 / 1 18 1 2 1.2 -31 15 7 . 4 1 0 . 2 1
3 2 / 2 18 1 3 1 . 6 -31 15 7.4 SATURATED
3 2 / 3 18 1 51.4 -31 15 7 . 4 SATURATED
3 2 / 4 18 1 58.2 -31 15 7 . 4 9 .73
3 2 / 5 18 2 1 1 . 2 -31 15 7 . 4 9 . 4 5
3 2 / 6 18 2 36. 1 -31 15 7 . 4 9 . 9 9
3 2 / 7 18 2 4 6 . 2 -31 15 7 . 4 1 0 . 7 6
3 2 / 8 18 2 58.6 -31 15 7.4 9 . 8 2
3 2 / 9 18 3 9.8 -31 15 7.4 9 . 8 2
3 2 / 1 0 18 3 2 1.1 -31 15 7 . 4 9 . 7 8
3 2 / 1 1 18 3 4 9 . 6 -31 15 7 . 4 8 . 8 6
3 2 / 1 2 18 3 51.6 -31 15 7.4 1 0 . 5 3
3 2 / 1 3 18 3 59.6 -31 15 7.4 9 . 0 1
3 3 / 1 18 0 15.2 -31 15 1 3 . 5 SATURATED
3 3 / 2 18 1 1 0.9 -31 15 1 3 . 5 1 0 . 3 7
3 3 / 3 18 1 1 8.8 -31 15 1 3 . 5 SATURATED
3 3 / 4 18 3 54.9 -31 15 1 3 . 5 9 . 3 5
3 4 / 1 18 0 27. 6 -31 15 1 9 . 5 1 0 . 3 5
3 4 / 2 18 1 2.6 -31 15 1 9 . 5 9 .33
3 4 / 3 18 1 3 2 . 2 -31 15 1 9 . 5 1 0 . 2 4
3 4 / 4 18 1 50.5 -31 15 1 9 . 5 9 . 8 9
3 4 / 5 18 1 5 9.4 -31 15 1 9 . 5 9 .73
3 4 / 6 18 2 4.7 -31 15 1 9 . 5 1 0 . 0 2
3 4 / 7 18 2 1 7 . 2 -31 15 1 9 . 5 9 . 7 7
3 4 / 8 18 2 3 6 . 7 -31 15 1 9 . 5 9 . 6 2
3 5 / 1 18 0 3 3 . 0 -31 15 2 5 . 4 8 . 9 7
3 5 / 2 18 1 5.5 -31 15 2 5 . 4 SATURATED
3 5 / 3 18 1 35.1 -31 15 2 5 . 4 1 0 . 0 8
3 5 / 4 18 2 9.5 -31 15 2 5 . 4 9 .89
3 5 / 5 18 2 49.7 -31 15 2 5 . 4 1 0 . 5 1
3 5 / 6 18 2 53.3 -31 15 2 5 . 4 S A T U R A T E D
3 5 / 7 18 2 56.6 -31 15 2 5 . 4 9.9 6
3 5 / 8 18 3 1 0.4 -31 15 2 5 . 4 9 . 8 9
3 5 / 9 18 3 20.2 -31 15 2 5 . 4 S A T U R A T E D
3 6 / 1 18 0 16.4 -31 15 3 1 . 5 1 0 . 9 2
3 6 / 2 18 0 22.6 -31 15 3 1 . 5 1 0 . 3 0
3 6 / 3 18 0 4 0 . 0 -31 15 3 1 . 5 1 0 . 3 9
3 6 / 4 18 0 4 1 . 2 -31 15 3 1 . 5 9 . 6 5
3 6 / 5 18 1 10.5 -31 15 3 1 . 5 1 0 . 7 6
3 6 / 6 18 1 4 9 . 0 -31 15 3 1 . 5 S A T U R A T E D
3 6 / 7 18 1 51.7 -31 15 3 1 . 5 1 0 . 2 8
3 6 / 8 18 2 55.7 -31 15 3 1 . 5 1 0 . 3 0
3 6 / 9 18 3 2.8 -31 15 3 1 . 5 9 . 5 5
3 6 / 1 0 18 3 7.5 -31 15 3 1 . 5 9 . 2 2
3 6 / 1 1 18 3 30.6 -31 15 3 1 . 5 9 . 1 6
3 6 / 1 2 18 3 4 3 . 6 -31 15 3 1 . 5 1 0 . 6 1
3 6 / 1 3 18 3 4 8 . 4 -31 15 3 1 . 5 9 . 0 8
3 6 / 1 4 18 4 o•cs - 31 15 3 1 . 5 1 0 . 3 7
LONGITUDE-2 0 , LATITUDE- 0
LOCATION ÄÄ( 1 9  50 ) DEC( 1 9 5 0 ) K-MAGNITUDE
M 5 D M S
1 / 1 18 24 3 9 . 0 - 1 1 26 2 8 . 9 9 . 7 4
1 / 2 18 24 4 6 . 7 - 1 1 26 2 8 . 9 9 . 6 6
1 / 3 18 24 5 4 . 4 - 1 1 26 2 8 . 9 8 . 9 4
1 / 4 18 24 5 7 . 9 - 1 1 26 2 8 . 9 9 . 0 7
1 / 5 18 25 2 2 . 8 - 1 1 26 2 8 . 9 SATURATED
1 / 6 18 25 3 3 . 5 - 1 1 26 2 8 . 9 SATURATED
1 / 7 18 25 3 8 . 8 - 1 1 26 2 8 . 9 1 0 . 3 2
2 / 1 18 24 1 6 . 5 - 1 1 26 3 4 . 9 SATURATED
2 / 2 18 24 2 8 . 3 - 1 1 26 3 4 . 9 9 . 5 8
2 / 3 18 24 5 5 . 0 - 1 1 26 3 4 . 9 8 . 8 6
2 / 4 18 25 0 . 3 - 1 1 26 3 4 . 9 SATURATED
2 / 5 18 25 7 . 4 - 1 1 26 3 4 . 9 SATURATED
2 / 6 18 25 1 8 . 6 - 1 1 26 3 4 . 9 9 . 1 8
2 / 7 18 25 2 1 . 0 - 1 1 26 3 4 . 9 8 . 9 2
2 / 8 18 25 3 6 . 4 - 1 1 26 3 4 . 9 8 . 4 4
2 / 9 18 25 4 8 . 9 - 1 1 26 3 4 . 9 9 . 6 6
3 / 1 18 24 3 . 4 - 1 1 26 4 0 . 9 1 0 . 2 6
3 / 2 18 24 2 4 . 1 - 1 1 26 4 0 . 9 1 0 . 2 6
3 / 3 18 25 3 . 9 - 1 1 26 4 0 . 9 9 . 8 6
3 / 4 18 25 5 . 0 - 1 1 26 4 0 . 9 8 . 4 1
3 / 5 18 25 2 8 . 1 - 1 1 26 4 0 . 9 9 . 1 6
3 / 6 18 25 3 5 . 5 - 1 1 26 4 0 . 9 9 . 8 2
3 / 7 18 25 4 0 . 0 - 1 1 26 4 0 . 9 8 . 2 7
3 / 8 18 25 4 4 . 1 - 1 1 26 4 0 . 9 9 . 6 6
4 / 1 18 24 4 6 . 1 - 1 1 26 4 6 . 9 1 0 . 2 6
4 / 2 18 24 5 9 . 7 - 1 1 26 4 6 . 9 SATURATED
4 / 3 18 25 2 . 1 - 1 1 26 4 6 . 9 SATURATED
4 / 4 18 25 5 . 6 - 1 1 26 4 6 . 9 SATURATED
4 / 5 18 25 2 5 . 2 - 1 1 26 4 6 . 9 1 0 . 5 8
4 / 6 18 25 3 3 . 5 - 1 1 26 4 6 . 9 8 . 5 7
5 / 1 18 24 4 . 9 - 1 1 26 5 2 . 9 9 . 2 7
5 / 2 18 24 7 . 3 - 1 1 26 5 2 . 9 9 . 8 2
5 / 3 18 24 2 0 . 0 - 1 1 26 5 2 . 9 SATURATED
5 / 4 18 24 3 1 . 3 - 1 1 26 5 2 . 9 1 0 . 2 6
5 / 5 18 24 4 3 . 1 - 1 1 26 5 2 . 9 9 . 5 1
5 / 6 18 24 5 5 . 6 - 1 1 26 5 2 . 9 1 0 . 3 5
5 / 7 18 25 1 0 . 9 - 1 1 26 5 2 . 9 1 0 . 4 1
5 / 8 18 25 2 2 . 8 - 1 1 26 5 2 . 9 9 . 4 4
6 / 1 18 24 1 4 . 1 - 1 1 26 5 8 . 9 9 . 0 7
6 / 2 18 24 3 7 . 8 - 1 1 26 5 8 . 9 8 . 3 4
6 / 3 18 25 2 9 . 9 - 1 1 26 5 8 . 9 1 0 . 5 8
6 / 4 18 25 4 2 . 9 - 1 1 26 5 8 . 9 1 0 . 5 8
7 / 1 18 23 5 3 . 9 - 1 1 27 4 . 9 9 . 6 6
7 / 2 18 24 2 . 8 - 1 1 27 4 . 9 1 0 . 4 1
7 / 3 18 24 3 4 . 2 - 1 1 27 4 . 9 S A T U R A T E D
7 / 4 18 25 1 6 . 3 - 1 1 27 4 . 9 9 . 6 6
7 / 5 18 25 5 5 . 3 - 1 1 27 4 . 9 1 0 . 0 2
8 / 1 18 24 6 . 4 - 1 1 27 1 0 . 9 1 0 . 5 8
8 / 2 18 24 8 . 2 - 1 1 27 1 0 . 9 9 . 3 8
8 / 3 18 24 1 3 . 5 - 1 1 27 1 0 . 9 1 0 . 2 6
8 / 4 18 24 3 2 . 4 - 1 1 27 1 0 . 9 9 . 5 1
8 / 5 18 24 3 8 . 1 - 1 1 27 1 0 . 9 1 0 . 5 8
8 / 6 18 24 4 7 . 3 - 1 1 27 1 0 . 9 S A T U R A T E D
8 / 7 18 25 1 . 8 - 1 1 27 1 0 . 9 9 . 7 4
8 / 8 18 25 1 0 . 3 - 1 1 27 1 0 . 9 1 0 . 5 8
8 / 9 18 25 2 4 . 6 - 1 1 27 1 0 . 9 S A T U R A T E D
8 / 1 0 18 25 3 4 . 6 - 1 1 27 1 0 . 9 8 . 6 9
8 / 1 1 18 25 5 1 . 8 - 1 1 27 1 0 . 9 1 0 . 2 6
9 / 1 18 24 1 3 . 5 - 1 1 27 1 6 . 9 9 . 6 6
9 / 2 18 24 1 7 . 1 - 1 1 27 1 6 . 9 9 . 5 1
9 / 3 18 24 3 6 . 9 - 1 1 27 1 6 . 9 1 0 . 5 8
9 / 4 18 25 1 3 . 9 - 1 1 27 1 6 . 9 9 . 9 2
9 / 5 18 25 2 8 . 1 - 1 1 27 1 6 . 9 9 . 5 8
9 / 6 18 25 2 9 . 9 - 1 1 27 1 6 . 9 1 0 . 0 2
1 0 / 1 18 24 1 0 . 3 - 1 1 27 2 2 . 9 8 . 3 9
1 0 / 2 18 24 3 8 . 1 - 1 1 27 2 2 . 9 1 0 . 5 8
1 0 / 3 18 24 5 8 . 8 - 1 1 27 2 2 . 9 9 . 7 4
1 0 / 4 18 25 9 . 2 - 1 1 27 2 2 . 9 1 0 . 2 6
1 0 / 5 18 25 3 7 . 6 - 1 1 27 2 2 . 9 1 0 . 0 6
1 0 / 6 18 25 4 0 . 0 - 1 1 27 2 2 . 9 8 . 7 6
1 0 / 7 18 25 4 8 . 9 - 1 1 27 2 2 . 9 1 0 . 4 1
1 0 / 8 18 25 5 0 . 6 - 1 1 27 2 2 . 9 1 0 . 5 8
1 0 / 9 18 25 5 4 . 2 - 1 1 27 2 2 . 9 9 . 2 7
1 1 / 1 18 24 5 9 . 7 - 1 1 27 2 8 . 9 9 . 3 8
1 1 / 2 18 25 3 . 3 - 1 1 27 2 8 . 9 1 0 . 0 2
1 1 / 3 18 25 2 4 . 8 - 1 1 27 2 8 . 9 9 . 8 2
1 1 / 4 18 25 4 3 . 5 - 1 1 27 2 8 . 9 8 . 9 8
1 1 / 5 18 25 4 8 . 0 - 1 1 27 2 8 . 9 1 0 . 5 8
1 1 / 6 18 25 5 1 . 8 - 1 1 27 2 8 . 9 S A T U R A T E D
1 2 / 1 18 23 5 8 . 1 - 1 1 27 3 4 . 9 S A T U R A T E D
12/2 18 24 14.1 -11 27 34.9 10.13
12/3 18 24 22.4 -11 27 34.9 10.06
12/4 18 24 32.4 -11 27 34.9 10.58
12/5 18 25 16.3 -11 27 34.9 SATURATED
12/6 18 25 24.0 -11 27 34.9 SATURATED
12/7 18 25 35.2 -11 27 34.9 9.66
13/1 18 23 55.1 -11 27 40.9 SATURATED
13/2 18 24 8.2 -11 27 40.9 9.82
13/3 18 24 13.5 -11 27 40.9 9.82
13/4 18 24 30.1 -11 27 40.9 SATURATED
13/5 18 25 19.2 -11 27 40.9 10.02
13/6 18 25 26.3 -11 27 40.9 10.58
13/7 18 25 35.8 -11 27 40.9 SATURATED
13/8 18 25 45.6 -11 27 40.9 9.54
13/9 18 25 53.6 -11 27 40.9 10.58
14/1 18 24 4.9 -11 27 46.9 SATURATED
14/2 18 24 46.7 -11 27 46.9 SATURATED
14/3 18 24 59.7 -11 27 46.9 8.63
14/4 18 25 3.9 -11 27 46.9 8.54
14/5 18 25 22.2 -11 27 46.9 10.13
14/6 18 25 30.5 -11 27 46.9 10.58
14/7 18 25 49.5 -11 27 46.9 10.26
14/8 18 25 53.6 -11 27 46.9 10.26
15/1 18 24 7.0 -11 27 52.9 10.47
15/2 18 24 9.6 -11 27 52.9 9.51
15/3 18 24 26.5 -11 27 52.9 SATURATED
15/4 18 24 30.7 -11 27 52.9 9.86
15/5 18 24 34.8 -11 27 52.9 10.13
15/6 18 24 45.5 -11 27 52.9 SATURATED
15/7 18 25 5.3 -11 27 52.9 10.58
15/8 18 25 10.9 -11 27 52.9 10.26
15/9 18 25 26.3 -11 27 52.9 SATURATED
15/10 18 25 32.3 -11 27 52.9 SATURATED
16/1 18 23 56.4 -11 27 58.9 8.57
16/2 18 24 30.1 -11 27 58.9 SATURATED
16/3 18 24 12.3 -11 27 58.9 SATURATED
16/4 18 25 8.0 -11 27 58.9 SATURATED
16/5 18 25 27.5 -11 27 58.9 10.26
16/6 18 25 35.8 -11 27 58.9 10.26
16/7 18 25 39.3 -11 27 58.9 8.36
17/1 18 25 4.4 -11 28 4.9 10.58
17/2 18 25 25.7 -11 28 4.9 9.27
17/3 18 25 39.1 -11 28 4.9 9.07
18/1 18 23 45.7 -11 28 10.9 9.32
18/2 18 23 55.4 -11 28 10.9 SATURATED
1 8 / 3 18 24 2 3 . 0 - 1 1 28 1 0 . 9 9 . 7 4
1 8 / 4 18 25 1 7 . 4 - 1 1 28 1 0 . 9 S A T U R A T E D
1 8 / 5 18 25 2 0 . 4 - 1 1 28 1 0 . 9 9 . 7 4
1 8 / 6 18 25 5 1 . 8 - 1 1 28 1 0 . 9 9 . 5 4
1 8 / 7 18 25 5 2 . 7 - 1 1 28 1 0 . 9 9 . 8 6
1 9 / 1 18 23 5 4 . 5 - 1 1 28 1 6 . 9 S A T U R A T E D
1 9 / 2 18 24 3 . 2 - 1 1 28 1 6 . 9 1 0 . 1 8
1 9 / 3 18 23 5 7 . 2 - 1 1 28 1 6 . 9 9 . 1 6
1 9 / 4 18 24 3 5 . 4 - 1 1 28 1 6 . 9 1 0 . 0 2
1 9 / 5 18 24 3 7 . 5 - 1 1 28 1 6 . 9 9 . 9 2
1 9 / 6 18 25 0 . 3 - 1 1 28 1 6 . 9 9 . 1 6
1 9 / 7 18 25 1 3 . 3 - 1 1 28 1 6 . 9 9 . 8 2
1 9 / 8 18 25 2 1 . 6 - 1 1 28 1 6 . 9 8 . 6 0
1 9 / 9 18 25 2 3 . 4 - 1 1 28 1 6 . 9 8 . 3 6
1 9 / 1 0 18 25 4 8 . 2 - 1 1 28 1 6 . 9 9 . 8 6
2 0 / 1 18 23 5 1 . 6 - 1 1 28 2 2 . 9 8 . 6 9
2 0 / 2 18 23 4 6 . 6 - 1 1 28 2 2 . 9 8 . 9 8
2 0 / 3 18 24 3 0 . 7 - 1 1 28 2 2 . 9 8 . 9 0
2 0 / 4 18 24 4 3 . 7 - 1 1 28 2 2 . 9 9 . 0 3
2 0 / 5 18 25 3 1 . 7 - 1 1 28 2 2 . 9 9 . 5 8
2 0 / 6 18 25 5 6 . 5 - 1 1 28 2 2 . 9 8 . 6 6
2 1 / 1 18 24 4 1 . 9 - 1 1 28 2 8 . 9 S A T U R A T E D
2 1 / 2 18 24 4 6 . 1 - 1 1 28 2 8 . 9 9 . 7 7
2 1 / 3 18 25 1 . 4 - 1 1 28 2 8 . 9 S A T U R A T E D
2 1 / 4 18 25 1 0 . 3 - 1 1 28 2 8 . 9 9 . 8 2
2 1 / 5 18 25 3 4 . 6 - 1 1 28 2 8 . 9 1 0 . 5 8
2 1 / 6 18 25 3 7 . 0 - 1 1 28 2 8 . 9 9 . 6 6
2 2 / 1 18 23 5 2 . 2 - 1 1 28 3 4 . 9 S A T U R A T E D
2 2 / 2 18 24 7 . 6 - 1 1 28 3 4 . 9 9 . 8 2
2 2 / 3 18 24 2 2 . 4 - 1 1 28 3 4 . 9 1 0 . 5 8
2 2 / 4 18 24 2 4 . 1 - 1 1 28 3 4 . 9 1 0 . 2 6
2 2 / 5 18 25 6 . 8 - 1 1 28 3 4 . 9 9 . 4 4
2 2 / 6 18 25 1 6 . 6 - 1 1 28 3 4 . 9 1 0 . 1 3
2 2 / 7 18 25 2 0 . 4 - 1 1 28 3 4 . 9 9 . 8 2
2 2 / 8 18 25 2 5 . 2 - 1 1 28 3 4 . 9 1 0 . 1 3
2 2 / 9 18 25 2 9 . 9 - 1 1 28 3 4 . 9 8 . 9 8
2 2 / 1 0 18 25 4 3 . 5 - 1 1 28 3 4 . 9 8 . 8 3
2 2 / 1 1 18 25 4 5 . 3 - 1 1 28 3 4 . 9 8 . 5 7
2 2 / 1 2 18 25 5 9 . 5 - 1 1 28 3 4 . 9 8 . 6 6
2 3 / 1 18 24 1 1 . 7 - 1 1 28 4 0 . 9 8 . 9 8
2 3 / 2 18 24 2 7 . 1 - 1 1 28 4 0 . 9 8 . 5 3
2 3 / 3 18 25 8 . 0 - 1 1 28 4 0 . 9 9 . 3 8
2 3 / 4 18 25 1 9 . 2 - 1 1 28 4 0 . 9 1 0 . 5 8
2 3 / 5 18 25 3 2 . 3 - 1 1 28 4 0 . 9 9 . 8 2
2 4 / 1 18 23 5 1 . 0 - 1 1 28 4 6 . 9 9 . 8 2
2 4 / 2 18 25 2 4 . 0 - 1 1 28 4 6 . 9 1 0 . 2 6
2 4 / 3 18 25 3 3 . 5 - 1 1 28 4 6 . 9 8 . 4 9
2 4 / 4 18 25 4 9 . 5 - 1 1 28 4 6 . 9 1 0 . 2 6
2 4 / 5 18 25 4 8 . 2 - 1 1 28 4 6 . 9 S A T U R A T E D
2 4 / 6 18 25 4 9 . 5 - 1 1 28 4 6 . 9 9 . 5 1
2 4 / 7 18 25 5 3 . 0 - 1 1 28 4 6 . 9 9 . 9 2
2 5 / 1 18 23 4 8 . 6 - 1 1 28 5 2 . 9 S A T U R A T E D
2 5 / 2 18 23 5 2 . 8 - 1 1 28 5 2 . 9 1 0 . 2 6
2 5 / 3 18 24 8 . 8 - 1 1 28 5 2 . 9 9 . 0 7
2 5 / 4 18 24 2 4 . 8 - 1 1 28 5 2 . 9 9 . 1 6
2 5 / 5 18 24 3 3 . 7 - 1 1 28 5 2 . 9 9 . 8 2
2 5 / 6 18 24 5 1 . 1 - 1 1 28 5 2 . 9 9 . 3 8
2 5 / 7 18 25 1 1 . 6 - 1 1 28 5 2 . 9 9 . 8 2
2 5 / 8 18 25 3 2 . 9 - 1 1 28 5 2 . 9 1 0 . 4 1
2 5 / 9 18 25 4 7 . 6 - 1 1 28 5 2 . 9 S A T U R A T E D
2 6 / 1 18 23 3 8 . 6 - 1 1 28 5 8 . 9 8 . 4 6
2 6 / 2 18 24 2 6 . 5 - 1 1 28 5 8 . 9 S A T U R A T E D
2 6 / 3 18 24 2 8 . 9 - 1 1 28 5 8 . 9 9 . 2 9
2 6 / 4 18 24 4 4 . 9 - 1 1 28 5 8 . 9 9 . 9 2
2 6 / 5 18 24 5 2 . 0 - 1 1 28 5 8 . 9 S A T U R A T E D
2 6 / 6 18 24 5 8 . 5 - 1 1 28 5 8 . 9 9 . 3 8
2 6 / 7 18 25 1 7 . 2 - 1 1 28 5 8 . 9 1 0 . 2 6
2 6 / 8 18 25 2 1 . 6 - 1 1 28 5 8 . 9 1 0 . 0 6
2 6 / 9 18 25 3 4 . 6 - 1 1 28 5 8 . 9 8 . 4 1
2 6 / 1 0 18 25 2 8 . 1 - 1 1 28 5 8 . 9 9 . 1 6
2 6 / 1 1 18 25 4 2 . 3 - 1 1 28 5 8 . 9 8 . 6 9
2 6 / 1 2 18 25 5 6 . 5 - 1 1 28 5 8 . 9 8 . 5 7
2 6 / 1 3 18 25 5 8 . 9 - 1 1 28 5 8 . 9 8 . 9 0
LONGITUDE-3 0 t LATITUDE- 0













2 8 . 8 1 0 . 2 5
1 / 2 18 41 5 1 . 5 - 2 32 2 8 . 8 1 1 . 1 1
1 / 3 18 42 7 . 0 - 2 32 2 8 . 8 9 . 8 1
1 / 4 18 42 1 4 . 1 - 2 32 2 8 . 8 1 0 . 6 1
1 / 5 18 42 1 8 . 8 - 2 32 2 8 . 8 9 . 1 4
1 / 6 18 42 2 1 . 5 - 2 32 2 8 . 8 9 . 8 5
1 / 7 18 42 4 1 . 6 - 2 32 2 8 . 8 1 1 . 0 7
1 / 8 18 42 4 3 . 9 - 2 32 2 8 . 8 1 1 . 1 1
1 / 9 18 43 2 . 0 - 2 32 2 8 . 8 SATURATED
1 / 1 0 18 43 1 5 . 4 - 2 32 2 8 . 8 1 0 . 8 9
1 / 1 1 18 43 4 2 . 3 - 2 32 2 8 . 8 SATURATED
2 / 1 18 41 4 5 . 7 - 2 32 3 4 . 8 SATURATED
2 / 2 18 41 4 8 . 3 - 2 32 3 4 . 8 9 . 4 7
2 / 3 18 42 1 5 . 8 - 2 32 3 4 . 8 1 0 . 4 6
2 / 4 18 42 3 1 . 8 - 2 32 3 4 . 8 1 0 . 2 2
2 / 5 18 43 3 . 5 - 2 32 3 4 . 8 SATURATED
2 / 6 18 43 3 2 . 8 - 2 32 3 4 . 8 1 0 . 8 9
3 / 1 18 41 5 8 . 7 - 2 32 4 0 . 8 1 1 . 1 4
3 / 2 18 42 5 0 . 2 - 2 32 4 0 . 8 SATURATED
3 / 3 18 43 5 . 9 - 2 32 4 0 . 8 1 1 . 1 4
4 / 1 18 41 5 3 . 9 - 2 32 4 6 . 8 SATURATED
4 / 2 18 42 1 0 . 5 - 2 32 4 6 . 8 1 0 . 8 6
4 / 3 18 42 4 0 . 1 - 2 32 4 6 . 8 9 . 9 0
4 / 4 18 42 5 7 . 9 - 2 32 4 6 . 8 9 . 2 2
4 / 5 18 43 3 3 . 7 - 2 32 4 6 . 8 1 0 . 5 2
4 / 6 18 43 4 5 . 6 - 2 32 4 6 . 8 1 0 . 8 6
5 / 1 18 41 4 9 . 2 - 2 32 5 2 . 8 9 . 5 9
5 / 2 18 42 2 1 . 7 - 2 32 5 2 . 8 9 . 5 3
5 / 3 18 42 2 5 . 3 - 2 32 5 2 . 8 1 0 . 4 5
5 / 4 18 42 3 2 . 4 - 2 32 5 2 . 8 1 0 . 0 1
5 / 5 18 42 5 2 . 2 - 2 32 5 2 . 8 1 0 . 5 5
5 / 6 18 43 0 . 2 - 2 32 5 2 . 8 SATURATED
5 / 7 18 43 3 . 2 - 2 32 5 2 . 8 1 0 . 0 5
5 / 8 18 43 2 9 . 0 - 2 32 5 2 . 8 1 1 . 1 4
5 / 9 18 43 3 5 . 2 - 2 32 5 2 . 8 1 1 . 0 7
5/10 18 43 41.1 -
6/1 18 41 52.1 -
6/2 18 42 8.7 -
6/3 18 42 38.6 -
6/4 18 42 56.1 -
7/1 18 42 22.6 -
7/2 18 42 36.0 -
7/3 18 42 36.8 -
7/4 18 42 55.8 -
7/5 18 43 22.2 -
7/6 18 43 36.1 -
8/1 18 41 58.1 -
8/2 18 42 34.2 -
8/3 18 42 43.4 -
8/4 18 42 51.1 -
9/1 18 41 48.0 -
9/2 18 42 5.2 -
9/3 18 42 9.9 -
9/4 18 42 25.3 -
9/5 18 42 40.7 -
9/6 18 43 2.6 -
9/7 18 43 7.3 -
9/8 18 43 37.5 -
9/9 18 43 41.7 -
10/1 18 41 53.9 -
10/2 18 42 12.3 -
10/3 18 42 29.4 -
10/4 18 42 46.0 -
10/5 18 42 50.7 -
10/6 18 43 28.4 -
11/1 18 41 47.7 -
11/2 18 42 56.7 -
11/3 18 42 58.5 -
12/1 18 42 11.1 -
12/2 18 42 14.1 -
12/3 18 42 22.3 -
12/4 18 42 50.2 -
12/5 18 42 54.3 -
12/6 18 43 0.2 -
13/1 18 42 16.7 -
13/2 18 42 37.1 -
13/3 18 43 22.4 -
13/4 18 43 36.4 -
13/5 18 43 44.6 -



























































































14/2 18 41 51.3 - 2 33 46.8 10.45
14/3 18 42 21.1 - 2 33 46.8 11.04
14/4 18 42 24.1 - 2 33 46.8 10.78
14/5 18 43 6.5 - 2 33 46.8 SATURATED
14/6 18 43 43.5 - 2 33 46.8 10.98
15/1 18 42 8.7 - 2 33 52.8 11.14
15/2 18 42 22.3 - 2 33 52.8 10.57
15/3 18 42 31.2 - 2 33 52.8 SATURATED
15/4 18 42 38.3 - 2 33 52.8 10.25
15/5 18 42 41.6 - 2 33 52.8 9.74
15/6 18 42 44.5 - 2 33 52.8 9.95
15/7 18 42 46.6 - 2 33 52.8 10.32
15/8 18 42 47.8 - 2 33 52.8 SATURATED
15/9 18 42 51.4 - 2 33 52.8 10.22
15/10 18 42 53.2 - 2 33 52.8 9.90
15/11 18 42 59.0 - 2 33 52.8 11.14
15/12 18 43 19.8 - 2 33 52.8 10.08
16/1 18 41 53.3 - 2 33 58.8 10.35
16/2 18 42 1.3 - 2 33 58.8 11.07
16/3 18 42 23.5 - 2 33 58.8 11.14
16/4 18 42 49.9 - 2 33 58.8 9.78
16/5 18 43 3.5 - 2 33 58.8 11.14
16/6 18 43 21.6 - 2 33 58.8 9.41
16/7 18 43 32.8 - 2 33 58.8 10.08
17/1 18 41 55.4 - 2 34 4.8 10.04
17/2 18 42 26.8 - 2 34 4.8 10.70
17/3 18 43 8.2 - 2 34 4.8 9.33
17/4 18 43 15.6 - 2 34 4.8 SATURATED
17/5 18 43 28.6 - 2 34 4.8 10.19
18/1 18 41 53.9 - 2 34 10.8 11.04
18/2 18 42 5.8 - 2 34 10.8 11.14
18/3 18 42 18.8 - 2 34 10.8 SATURATED
18/4 18 42 43.9 - 2 34 10.8 8.88
18/5 18 42 55.2 - 2 34 10.8 9.58
18/6 18 43 9.1 - 2 34 10.8 11.04
18/7 18 43 32.2 - 2 34 10.8 10.08
18/8 18 43 41.7 - 2 34 10.8 10.59
19/1 18 42 20.9 - 2 34 16.8 10.04
19/2 18 43 44.4 - 2 34 16.8 11.14
20/1 18 41 57.2 - 2 34 22.8 9.73
20/2 18 42 24.7 - 2 34 22.8 9.39
20/3 18 42 39.2 - 2 34 22.8 9.81
20/4 18 43 18.3 - 2 34 22.8 9.95
21/1 18 41 48.0 - 2 34 28.8 9.71
21/2 18 41 52.1 - 2 34 28.8 10.43
2 8 / 7 18 42 5 9 . 9 -
2 8 / 8 18 43 3 9 . 0 -
2 9 / 1 18 42 2 8 . 3 -
2 9 / 2 18 43 2 6 . 3 -
2 9 / 3 18 43 3 4 . 0 -
3 0 / 1 18 42 1 2 . 8 -
3 0 / 2 18 42 1 4 . 9 -
3 0 / 3 18 42 1 8 . 2 -
3 0 / 4 18 42 2 2 . 3 -
3 0 / 5 18 42 3 2 . 4 -
3 0 / 6 18 43 7 . 9 -
3 0 / 7 18 43 1 2 . 7 -
3 0 / 8 18 43 4 4 . 1 -
3 0 / 9 18 43 4 5 . 0 -
3 1 / 1 18 41 5 3 . 6 -
3 1 / 2 18 42 2 3 . 5 -
3 1 / 3 18 42 4 3 . 9 -
3 1 / 4 18 42 5 7 . 0 -
3 1 / 5 18 42 5 7 . 9 -
3 1 / 6 18 43 1 6 . 2 -
3 1 / 7 18 43 3 6 . 4 -
3 2 / 1 18 41 5 2 . 1 -
3 2 / 2 18 42 6 . 4 -
3 2 / 3 18 42 8 . 1 -
3 2 / 4 18 43 5 . 0 -
3 2 / 5 18 43 4 1 . 1 -
3 3 / 1 18 41 4 6 . 2 -
3 3 / 2 18 41 5 9 . 2 -
3 3 / 3 18 42 3 6 . 6 -
3 3 / 4 18 43 1 2 . 4 -
3 3 / 5 18 43 4 5 . 6 -
3 4 / 1 18 42 4 . 5 -
3 4 / 2 18 42 3 5 . 4 -
3 4 / 3 18 43 2 . 3 -
3 4 / 4 18 43 3 5 . 8 -
3 5 / 1 18 42 1 2 . 3 -
3 5 / 2 18 42 5 9 . 0 -
3 5 / 3 18 43 4 . 4 -
3 5 / 4 18 43 2 1 . 0 -
3 6 / 1 18 41 5 9 . 5 -
3 6 / 2 18 42 0 . 4 -
3 6 / 3 18 42 2 6 . 5 -
3 6 / 4 18 43 3 6 . 9 -
3 7 / 1 18 41 5 6 . 6 -
3 7 / 2 18 42 7 . 5 -
35  1 0 . 8 8 . 9 3
35  1 0 . 8 1 1 . 1 1
35  1 6 . 8 S A T U R A T E D
35  1 6 . 8 S A T U R A T E D
35  1 6 . 8 1 0 . 6 3
35  2 2 . 8 9 . 2 6
35  2 2 . 8 1 0 . 5 9
35  2 2 . 8 1 0 . 2 9
35  2 2 . 8 1 0 . 8 9
35  2 2 . 8 S A T U R A T E D
35  2 2 . 8 1 0 . 5 5
35  2 2 . 8 9 . 0 2
35  2 2 . 8 9 . 4 6
35  2 2 . 8 9 . 4 4
35  2 8 . 8 1 0 . 3 9
35  2 8 . 8 1 0 . 5 9
35  2 8 . 8 1 1 . 1 4
35  2 8 . 8 1 0 . 5 9
35  2 8 . 8 1 0 . 5 9
35  2 8 . 8 1 1 . 1 1
35  2 8 . 8 S A T U R A T E D
35  3 4 . 8 1 0 . 1 2
35  3 4 . 8 9 . 4 6
35  3 4 . 8 9 . 1 9
35  3 4 . 8 9 . 0 3
35  3 4 . 8 1 0 . 1 3
35  4 0 . 8 S A T U R A T E D
35  4 0 . 8 S A T U R A T E D
35  4 0 . 8 S A T U R A T E D
35  4 0 . 8 9 . 4 9
35  4 0 . 8 9 . 9 3
35  4 6 . 8 1 0 . 5 2
35  4 6 . 8 1 1 . 0 1
35  4 6 . 8 1 1 . 1 1
35  4 6 . 8 1 1 . 1 4
35  5 2 . 8 S A T U R A T E D
35  5 2 . 8 1 1 . 1 4
35  5 2 . 8 1 1 . 1 4
35  5 2 . 8 S A T U R A T E D
35  5 8 . 8 1 0 . 0 4
35  5 8 . 8 1 0 . 8 0
35  5 8 . 8 1 0 . 5 9
35  5 8 . 8 1 0 . 1 3
36  4 . 8 1 0 . 7 0

























































18 42 18.2 
18 42 31.8 
18 42 36.0 
18 42 48.4 
18 42 51.1
18 43 2.3 
18 41 50.4 
18 41 59.2 
18 42 16.4 
18 42 52.6
18 43 42.9
-  2 36 4.8
-  2 36 4.8
-  2 36 4.8
-  2 36 4.8
-  2 36 4.8
-  2 36 4.8
-  2 36 10.8
-  2 36 10.8
-  2 36 10.8
-  2 36 10.8












LONGITUDE-220 f LATITUDE- 0













5 . 7 SATURATED
1 / 2 7 2 1 3 . 3 - 5 58 5 . 7 1 0 . 9 7
1 / 3 7 4 2 1 . 6 - 5 58 5 . 7 1 0 . 7 4
3 / 1 7 2 3 . 6 - 5 58 2 9 . 8 1 0 . 9 3
4 / 1 7 3 2 7 . 1 - 5 58 4 1 . 8 SATURATED
4 / 2 7 3 3 3 . 6 - 5 58 4 1 . 8 1 0 . 9 7
4 / 3 7 3 4 9 . 6 - 5 58 4 1 . 8 1 0 . 4 6
4 / 4 7 4 5 2 . 4 - 5 58 4 1 . 8 1 0 . 3 7
5 / 1 7 4 4 5 . 2 - 5 58 5 3 . 7 9 . 8 9
6 / 1 7 2 1 3 . 1 - 5 59 5 . 8 1 0 . 0 2
6 / 2 7 2 5 1 . 0 - 5 59 5 . 8 9 . 9 2
6 / 3 7 3 1 0 . 5 - 5 59 5 . 8 1 0 . 9 3
6 / 4 7 4 5 3 . 5 - 5 59 5 . 8 1 0 . 5 8
7 / 1 7 2 3 1 . 7 - 5 59 1 7 . 7 1 0 . 9 7
8 / 1 7 2 5 2 . 1 - 5 59 2 9 . 7 9 . 9 5
8 / 2 7 4 2 1 . 6 - 5 59 2 9 . 7 1 0 . 9 7
8 / 3 7 4 3 1 . 6 - 5 59 2 9 . 7 1 0 . 9 7
9 / 1 7 2 4 8 . 3 - 5 59 4 1 . 8 9 . 8 3
9 / 2 7 3 2 4 . 7 - 5 59 4 1 . 8 1 0 . 9 7
1 2 / 1 7 4 1 2 . 7 - 6 0 1 7 . 7 1 0 . 6 3
1 2 / 2 7 4 3 8 . 1 - 6 0 1 7 . 7 1 0 . 3 1
1 4 / 1 7 2 2 2 . 5 - 6 0 4 1 . 8 1 0 . 9 0
1 4 / 2 7 3 4 0 . 1 - 6 0 4 1 . 8 1 0 . 5 5
1 4 / 3 7 3 4 2 . 2 - 6 0 4 1 . 8 1 0 . 9 7
1 4 / 4 7 4 4 4 . 1 - 6 0 4 1 . 8 1 0 . 6 8
1 5 / 1 7 2 2 6 . 4 - 6 0 5 3 . 7 1 0 . 9 7
1 5 / 2 7 3 2 5 . 9 - 6 0 5 3 . 7 1 0 . 9 7
1 5 / 3 7 3 5 0 . 8 - 6 0 5 3 . 7 1 0 . 9 0
1 5 / 4 7 4 3 4 . 6 - 6 0 5 3 . 7 1 0 . 2 5
1 8 / 1 7 2 5 6 . 3 - 6 1 2 9 . 7 1 0 . 6 3
1 8 / 2 7 2 5 8 . 7 - 6 1 2 9 . 7 9 . 7 6
1 8 / 3 7 4 2 7 . 5 - 6 1 2 9 . 7 9 . 7 6
1 9 / 1 7 4 2 . 0 - 6 1 4 1 . 8 1 0 . 7 1
2 0 / 1 7 2 1 1 . 3 - 6 1 5 3 . 8 8 . 9 5
2 1 / 1 7 3 6 . 6 - 6 2 5 . 7 9 . 4 6
2 1 / 2 7 2 27.3 -  6 2 5.7 1 0 . 1 0
21/ 3 7 3 4 7.2 -  6 2 5.7 1 0 . 8 7
2 3 / 1 7 3 33. 0 -  6 2 2 9 . 7 9 . 5 5
2 3 / 2 7 4 1 4.5 -  6 2 2 9 . 7 9 . 5 8
LONGITUDE=2 2 0 , LATITUDE- - 1
LOCATION RA ( 1 9  50 )
H M S
DEC( 1 9 5 0 ) 
D M S
K-MAGNITUDE
1 / 1 6 57 5 1 , 4 - 6 39 1 4 . 0 9 . 0 5
1 / 2 6 58 2 3 . 4 - 6 39 1 4 . 0 1 0 . 5 8
1 / 3 6 58 4 8 . 8 - 6 39 1 4 . 0 9 . 0 8
1 / 4 7 0 3 . 4 - 6 39 1 4 . 0 1 0 . 6 4
2 / 1 6 58 5 0 . 0 - 6 39 2 6 . 0 9 . 0 8
2 / 2 6 59 1 3 . 1 - 6 39 2 6 . 0 SATURATED
3 / 1 6 59 1 4 . 3 - 6 39 3 8 . 0 SATURATED
4 / 1 6 58 0 . 3 - 6 39 5 0 . 0 1 0 . 6 1
5 / 1 6 58 2 3 . 4 - 6 40 2 . 0 1 0 . 3 5
” 6 / 1 6 58 2 0 . 7 - 6 40 1 4 . 0 1 0 . 6 7
6 / 2 6 58 3 7 . 6 - 6 40 1 4 . 0 1 0 . 9 2
7 / 1 6 59 4 5 . 7 - 6 40 2 6 . 0 1 0 . 1 3
8 / 1 6 59 5 4 . 6 - 6 40 3 8 . 0 1 0 . 9 2
9 / 1 6 58 3 3 . 4 - 6 40 5 0 . 0 9 . 4 7
1 0 / 1 6 57 5 5 . 2 - 6 41 2 . 0 1 0 . 9 2
1 0 / 2 6 59 5 9 . 9 - 6 41 2 . 0 9 . 8 6
1 1 / 1 6 59 5 2 . 8 - 6 41 1 4 . 0 1 0 . 1 2
1 2 / 1 6 58 7 . 1 - 6 41 2 6 . 0 9 . 7 1
1 2 / 2 7 0 8 . 8 - 6 41 2 6 . 0 1 0 . 8 5
1 3 / 1 6 58 4 2 . 9 - 6 41 3 8 . 0 1 0 . 9 2
1 3 / 2 7 0 3 9 . 9 - 6 41 3 8 . 0 SATURATED
1 5 / 1 6 58 2 8 . 4 - 6 42 2 . 0 8 . 8 1
1 5 / 2 6 59 3 1 . 5 - 6 42 2 . 0 1 0 . 9 2
1 5 / 3 7 0 3 8 . 4 - 6 42 2 . 0 1 0 . 5 8
1 6 / 1 6 59 5 1 . 6 - 6 42 1 4 . 0 1 0 . 9 2
1 6 / 2 7 0 4 1 . 3 - 6 42 1 4 . 0 1 0 . 6 7
1 8 / 1 6 58 3 2 . 8 - 6 42 3 8 . 0 1 0 . 9 2
1 9 / 1 6 58 5 5 . 3 - 6 42 5 0 . 0 1 0 . 9 2
1 9 / 2 6 59 1 8 . 4 - 6 42 5 0 . 0 9 . 8 4
2 0 / 1 6 59 5 8 . 1 - 6 43 2 . 0 1 0 . 7 2
2 1 / 1 6 58 5 1 . 2 - 6 43 1 4 . 0 1 0 . 3 5
2 1 / 2 7 0 8 . 8 - 6 43 1 4 . 0 SATURATED
2 2 / 1 7 0 1 7 . 1 - 6 43 2 6 . 0 SATURATED
2 3 / 1 6 57 5 8 . 5 - 6 43 3 8 . 0 1 0 . 9 2
2 3 / 2 7 0 1 4 . 1 - 6 43 3 8 . 0 SATURATED
2 4 / 1 6 59 9 . 6 - 6 43 5 0 . 0
2 4 / 2 6 59 4 7 . 5 - 6 43 5 0 . 0
2 4 / 3 7 0 1 7 . 1 - 6 43 5 0 . 0
2 4 / 4 7 0 2 4 . 2 - 6 43 5 0 . 0
2 5 / 1 7 0 8 . 8 - 6 44 2 . 0
2 6 / 1 6 58 7 . 4 - 6 44 1 4 . 0
2 6 / 2 6 59 3 3 . 8 - 6 44 1 4 . 0
2 6 / 3 7 0 3 2 . 5 - 6 44 1 4 . 0
2 7 / 1 6 58 1 8 . 6 - 6 44 2 6 . 0
2 7 / 2 6 59 1 6 . 1 - 6 44 2 6 . 0
2 7 / 3 6 59 3 5 . 0 - 6 44 2 6 . 0
2 8 / 1 6 58 1 1 . 5 - 6 44 3 8 . 0
2 8 / 2 6 59 1 5 . 2 - 6 44 3 8 . 0
2 8 / 3 6 59 2 7 . 6 - 6 44 3 8 . 0
2 8 / 4 7 0 2 5 . 4 - 6 44 3 8 . 0
8 . 9 8
1 0 . 3 3
1 0 . 5 3
1 0 . 7 6
1 0 . 1 7
9 . 5 9
1 0 . 0 7
1 0 . 6 4
1 0 . 7 9
9 . 3 5
1 0 . 3 7
1 0 . 1 7  
9 . 5 1
SATURATED
1 0 . 3 9
LONGITUDE-23 0,LATITUDE-0














1/2 7 23 17.1 -15 3 31.4 10.25
2/1 7 21 41.8 -15 3 43.4 11.02
3/1 7 21 37.4 -15 3 55.4 9.34
3/2 7 22 52.3 -15 3 55.4 10.46
4/1 7 21 37.6 -15 4 7.4 SATURATED
4/2 7 22 45.2 -15 4 7.4 SATURATED
6/1 7 21 20.5 -15 4 31.4 10.70
6/2 7 21 50.1 -15 4 31.4 11.02
6/3 7 21 53.0 -15 4 31.4 9.15
7/1 7 21 57.8 -15 4 43.4 10.34
7/2 7 22 35.7 -15 4 43.4 SATURATED
7/3 7 23 1.1 -15 4 43.4 9.89
8/1 7 22 19.1 -15 4 55.4 9.16
8/2 7 22 32.7 -15 4 55.4 10.58
8/3 7 22 47.5 -15 4 55.4 SATURATED
9/1 7 22 18.2 -15 5 7.4 10.13
9/2 7 22 38.6 -15 5 7.4 10.98
10/1 7 22 55.2 -15 5 19.4 10.34
13/1 7 23 18.0 -15 5 55.4 11.02
15/1 7 23 0.9 -15 6 19.4 10.98
15/2 7 23 17.4 -15 6 19.4 9.85
16/1 7 22 41.3 -15 6 31.4 10.70
16/2 7 23 2.0 -15 6 31.4 10.82
17/1 7 21 39.7 -15 6 43.4 8.96
18/1 7 21 20.5 -15 6 55.4 SATURATED
19/1 7 22 31.8 -15 7 7.4 11.02
19/2 7 23 15.1 -15 7 7.4 10.36
20/1 7 23 10.3 -15 7 19.4 9.99
21/1 7 21 54.8 -15 7 31.4 10.30
21/2 7 22 22.1 -15 7 31.4 10.98
22/1 7 21 44.8 -15 7 43.4 10.08
22/2 7 21 51.9 -15 7 43.4 10.82
22/3 7 22 29.5 -15 7 43.4 SATURATED
22/4 7 22 59.1 -15 7 43.4 11.02
23/1 7 23 11.8 -15 7 55.4
24/1 7 22 2.5 -15 8 7.4
24/2 7 22 6.7 -15 8 7.4
24/3 7 22 9.6 -15 8 7.4
25/1 7 22 43.1 -15 8 19.4
26/1 7 22 35.7 -15 8 31.4
26/2 7 22 56.1 -15 8 31.4
27/1 7 21 40.6 -15 8 43.4
27/2 7 23 7.7 -15 8 43.4
28/1 7 21 59.6 -15 8 55.4
28/2 7 22 15.5 -15 8 55.4
28/3 7 22 38.6 -15 8 55.4
29/1 7 21 43.6 -15 9 7.4
29/2 7 22 17.3 -15 9 7.4
29/3 7 22 25.0 -15 9 7.4
29/4 7 22 59.7 -15 9 7.4
30/1 7 21 22.8 -15 9 19.4
30/2 7 21 46.2 -15 9 19.4
30/3 7 22 31.5 -15 9 19.4
31/1 7 21 26.4 -15 9 31.4
32/1 7 23 14.2 -15 9 43.4
36/1 7 23 10.6 -15 10 31.4
37/1 7 21 52.7 -15 10 43.4
37/2 7 23 11.2 -15 10 43.4


























LONGITUDE-2 4 0 , LATITUDE=0
LOCATION RA ( 1 9  5 0 ) DEC(1 9 5 0 ) K-MAGNITUDE
H M S D M S
1 / 1 7 41 4 4 . 1 - 2 3  3 4 2 9 . 1 SATURATED
1 / 2 7 42 4 5 . 4 - 2 3  3 4 2 9 . 1 1 0 . 8 8
1 / 3 7 43 2 . 6 - 2 3  34 2 9 . 1 1 0 . 8 8
1 / 4 7 43 3 0 . 7 - 2 3  3 4 2 9 . 1 9 . 9 8
2 / 1 7 4 2 4 8 . 1 - 2 3  3 4 4 1 . 0 1 0 . 8 8
2 / 2 7 43 7 . 3 - 2 3  3 4 4 1 . 0 1 0 . 8 4
3 / 1 7 42 1 6 . 4 - 2 3  3 4 5 3 . 1 1 0 . 5 7
3 / 2 7 42 1 8 . 5 - 2 3  3 4 5 3 . 1 1 0 . 8 8
3 / 3 7 42 4 0 . 4 - 2 3  34 5 3 . 1 SATURATED
3 / 4 7 43 9 . 1 - 2 3  3 4 5 3 . 1 1 0 . 6 8
4 / 1 7 4 2 5 1 . 9 - 2 3  3 5 5 . 1 9 . 3 7
6 / 1 7 42 2 1 . 4 - 2 3  3 5 2 9 . 1 9 . 3 7
6 / 2 7 43 7 . 6 - 2 3  35 2 9 . 1 SATURATED
8 / 1 7 42 1 0 . 8 - 2 3  35 5 3 . 0 1 0 . 8 4
8 / 2 7 43 2 8 . 9 - 2 3  35 5 3 . 0 1 0 . 5 7
8 / 3 7 43 3 4 . 3 - 2 3  35 5 3 . 0 1 0 . 5 4
9 / 1 7 42 3 . 1 - 2 3  36 5 . 0 1 0 . 8 8
9 / 2 7 42 2 7 . 3 - 2 3  3 6 5 . 0 1 0 . 5 7
1 0 / 1 7 43 3 1 . 9 - 2 3  3 6 1 7 . 1 9 . 7 2
1 4 / 1 7 42 2 6 . 9 - 2 3  37 5 . 0 9 . 8 0
1 6 / 1 7 43 4 0 . 2 - 2 3  37 2 9 . 1 1 0 . 8 8
1 7 / 1 7 42 4 2 . 7 - 2 3  37 4 1 . 0 SATURATED
1 7 / 2 7 43 1 . 4 - 2 3  37 4 1 . 0 1 0 . 3 3
1 7 / 3 7 43 2 5 . 4 - 2 3  37 4 1 . 0 9 . 9 6
1 8 / 1 7 42 1 0 . 8 - 2 3  37 5 3 . 1 1 0 . 2 2
1 8 / 2 7 42 3 1 . 5 - 2 3  37 5 3 . 1 1 0 . 8 4
1 8 / 3 7 42 4 0 . 7 - 2 3  37 5 3 . 1 SATURATED
1 8 / 4 7 43 4 . 1 - 2 3  37 5 3 . 1 1 0 . 2 2
2 0 / 1 7 43 5 . 2 - 2 3  38 1 7 . 1 9 . 3 4
2 1 / 1 7 41 4 4 . 1 - 2 3  38 2 9 . 0 9 . 9 3
2 2 / 1 7 42 2 4 . 4 - 2 3  38 4 1 . 1 1 0 . 8 8
2 2 / 2 7 42 4 1 . 8 - 2 3  38 4 1 . 1 1 0 . 5 7
2 2 / 3 7 42 5 8 . 7 - 2 3  38 4 1 . 1 1 0 . 8 1
2 2 / 4 7 43 2 0 . 0 - 2 3  38 4 1 . 1 1 0 . 8 4
2 2 / 5 7 43 2 6 . 9 - 2 3  38 4 1 . 1 1 0 . 7 1
2 4 / 1 7 41 4 6 . 8 - 2 3 39 5 . 0 1 0 . 7 1
2 4 / 2 7 43 4 3 . 1 - 2 3 39 5 . 0 1 0 . 7 4
2 5 / 1 7 42 4 . 8 - 2 3 39 1 7 . 1 S A T U R A T E D
2 6 / 1 7 43 0 . 5 - 2 3 39 2 9 . 1 1 0 . 6 0
2 8 / 1 7 43 4 6 . 1 - 2 3 39 5 3 . 1 1 0 . 3 3
2 9 / 1 7 42 3 7 . 4 - 2 3 40 5 . 1 S A T U R A T E D
2 9 / 2 7 42 4 6 . 3 - 2 3 40 5 . 1 1 0 . 4 2




1/1 8 5 25.1
1/2 8 5 32.8
1/3 8 6 6.6
1/4 8 6 52.4
1/5 8 7 31.9
2/1 8 6 33.8
3/1 8 6 30.9
3/2 8 7 17.7
3/3 8 7 30.7
4/1 8 5 42.3
4/2 8 6 0.1
4/3 8 7 31.6
5/1 8 5 54.7
6/1 8 6 27.3
7/1 8 5 41.7
7/2 8 6 19.0
7/3 8 7 13.5
7/4 8 7 18.3
8/1 8 6 7.8
9/1 8 5 41.1
9/2 8 6 8.1
9/3 8 6 7.5
9/4 8 7 19.4
10/1 8 7 6.4
12/1 8 5 36.1
12/2 8 6 50.4
13/1 8 6 20.8
13/2 8 7 42.2
14/1 8 6 20.5
14/2 8 6 25.0
14/3 8 6 39.2
14/4 8 6 53.1
17/1 8 7 3.4
17/2 8 7 37.8
18/1 8 5 31.7
DEC(1950) K-MAGNITUDE
D A3 S
-32 11 23.8 SATURATED
-32 11 23.8 10.74
-32 11 23.8 10.28
-32 11 23.8 10.88
-32 11 23.8 10.15
-32 11 35.9 10.49
-32 11 47.8 10.88
-32 11 47.8 10.28
-32 11 47.8 9.68
-32 11 59.8 9.17
-32 11 59.8 10.16
-32 11 59.8 9.56
-32 12 11.9 10.84
-32 12 23.8 10.60
-32 12 35.8 9.22
-32 12 35.8 10.33
-32 12 35.8 10.88
-32 12 35.8 10.88
-32 12 47.9 10.54
-32 12 59.8 10.37
-32 12 59.8 10.37
-32 12 59.8 10.88 •
-32 12 59.8 10.42
-32 13 11.8 10.57
-32 13 35.8 10.62
-32 13 35.8 SATURATED
-32 13 47.8 10.28
-32 13 47.8 10.88
-32 13 59.9 9.94
-32 13 59.9 8.67
-32 13 59.9 10.51
-32 13 59.9 10.37
-32 14 35.9 SATURATED
-32 14 35.9 9.82
-32 14 47.8 SATURATED
1 8 / 2 8 5 5 5 . 9 - 3 2 14 4 7 . 8 1 0 . 8 8
1 8 / 3 8 7 1 7 . 4 - 3 2 14 4 7 . 8 1 0 . 8 8
2 0 / 1 8 5 2 8 . 1 - 3 2 15 1 1 . 8 8 . 7 0
2 0 / 2 8 6 1 5 . 5 - 3 2 15 1 1 . 8 9 . 8 6
2 1 / 1 8 5 3 4 . 0 - 3 2 15 2 3 . 7 1 0 . 7 1
2 1 / 2 8 5 5 0 . 6 - 3 2 15 2 3 . 7 SATURATED
2 1 / 3 8 6 1 3 . 4 - 3 2 15 2 3 . 7 1 0 . 2 0
2 1 / 4 8 7 2 0 . 9 - 3 2 15 2 3 . 7 1 0 . 7 8
2 2 / 1 8 6 4 . 2 - 3 2 15 3 5 . 8 1 0 . 8 8
2 2 / 2 8 6 2 3 . 2 - 3 2 15 3 5 . 8 1 0 . 8 8
2 4 / 1 8 6 8 . 4 - 3 2 15 5 9 . 8 9 . 2 2
2 5 / 1 8 5 5 8 . 3 - 3 2 16 1 1 . 8 9 . 0 6
2 5 / 2 8 6 3 8 . 6 - 3 2 16 1 1 . 8 SATURATED
2 5 / 3 8 6 4 3 . 9 - 3 2 16 1 1 . 8 1 0 . 3 7
2 6 / 1 8 5 5 8 . 9 - 3 2 16 2 3 . 8 9 . 8 9
2 6 / 2 8 7 3 2 . 5 - 3 2 16 2 3 . 8 1 0 . 5 7
2 7 / 1 8 7 9 . 4 - 3 2 16 3 5 . 7 SATURATED
2 7 / 2 8 7 3 1 . 3 - 3 2 16 3 5 . 7 9 . 2 8
2 8 / 1 8 6 5 7 . 5 - 3 2 16 4 7 . 8 1 0 . 1 1
2 8 / 2 8 7 6 . 4 - 3 2 16 4 7 . 8 SATURATED
2 8 / 3 8 7 3 6 . 6 - 3 2 16 4 7 . 8 9 . 4 7
2 9 / 1 8 5 3 0 . 5 - 3 2 16 5 9 . 9 1 0 . 8 8
2 9 / 2 8 5 5 8 . 9 - 3 2 16 5 9 . 9 1 0 . 5 1
2 9 / 3 8 6 3 2 . 1 - 3 2 16 5 9 . 9 1 0 . 3 3
2 9 / 4 8 7 1 2 . 6 - 3 2 16 5 9 . 9 1 0 . 8 4
2 9 / 5 8 7 5 5 . 0 - 3 2 16 5 9 . 9 9 . 0 8
3 0 / 1 8 5 4 4 . 4 - 3 2 17 1 1 . 7 1 0 . 2 0
3 1 / 1 8 6 3 5 . 0 - 3 2 17 2 3 . 8 8 . 6 9
3 2 / 1 8 6 2 2 . 9 - 3 2 17 3 5 . 8 1 0 . 3 0
3 2 / 2 8 7 3 5 . 4 - 3 2 17 3 5 . 8 1 0 . 8 8
3 2 / 3 8 7 5 2 . 0 - 3 2 17 3 5 . 8 1 0 . 8 8
3 3 / 1 8 5 5 7 . 1 - 3 2 17 4 7 . 7 1 0 . 6 0
LONGITUDE-260,LATITUDE-0
LOCATION RA (19 50 ) DEC{1950) K-MAGNITUDE
E M S D A? S
1/1 8 33 9.5 -40 26 42.1 10.74
2/1 8 33 48.0 -40 26 54.1 10.47
2/2 8 34 42.5 -40 26 54.1 10.18
2/3 8 35 7.4 -40 26 54.1 10.74
3/1 8 34 14.4 -40 27 6.1 10.79
3/2 8 34 17.0 -40 27 6.1 10.74
3/3 8 35 5.0 -40 27 6.1 10.26
3/4 8 35 21.0 -40 27 6.1 10.95
4/1 8 33 26.7 -40 27 18.0 9.63
4/2 8 34 25.3 -40 27 18.0 11.05
4/3 8 36 0.1 -40 27 18.0 SATURATED
5/1 8 34 16.5 -40 27 30.1 11.05
5/2 8 34 23.0 -40 27 30.1 10.52
6/1 8 33 49.8 -40 27 42.2 10.71
6/2 8 33 53.4 -40 27 42.2 10.79
6/3 8 33 55.2 -40 27 42.2 10.49
6/4 8 34 47.2 -40 27 42.2 11.05
7/1 8 33 29.1 -40 27 54.1 10.58
8/1 8 33 42.1 -40 28 6.1 9.00
8/2 8 34 5.8 -40 28 6.1 11.05
9/1 8 33 9.8 -40 28 18.1 10.56
9/2 8 33 39.7 -40 28 18.1 10.74
9/3 8 33 44.5 -40 28 18.1 9.32
9/4 8 34 2.2 -40 28 18.1 10.63
9/5 8 34 40.1 -40 28 18.1 SATURATED
9/6 8 35 15.7 -40 28 18.1 11.05
10/1 8 33 33.8 -40 28 30.0 9.46
11/1 8 33 42.4 -40 28 42.1 10.74
11/2 8 33 43.6 -40 28 42.1 10.74
11/3 8 35 8.6 -40 28 42.1 10.30
12/1 8 33 51.0 -40 28 54.2 10.74
12/2 8 34 43.4 -40 28 54.2 9.41
14/1 8 33 30.3 -40 29 18.1 10.79
15/1 8 33 16.9 -40 29 30.1 11.05
16/1 8 33 24.3 -40 29 42.0 9.30
16/2 8 33 51.6 -40 29 42.0 SATURATED
16/3 8 35 4.4 -40 29 42.0 9.22
16/4 8 35 33.4 -40 29 42.0 10.45
17/1 8 33 42.7 -40 29 54.1 SATURATED
17/2 8 34 38.4 -40 29 54.1 SATURATED
17/3 8 35 14.8 -40 29 54.1 10.91
17/4 8 35 53.3 -40 29 54.1 11.05
18/1 8 34 32.4 -40 30 6.1 9.24
18/2 8 35 26.3 -40 30 6.1 10.14
18/3 8 35 28.7 -40 30 6.1 11.05
19/1 8 33 16.3 -40 30 18.0 9.38
19/2 8 34 23.0 -40 30 18.0 11.05
19/3 8 34 54.1 -40 30 18.0 9.63
19/4 8 35 12.7 -40 30 18.0 11.01
20/1 8 33 14.9 -40 30 30.1 8.87
21/1 8 34 31.3 -40 30 42.1 10.43
22/1 8 34 7.0 -40 30 54.0 11.05
22/2 8 34 54.1 -40 30 54.0 10.18
23/1 8 34 24.7 -40 31 6.1 10.16
23/2 8 34 54.9 -40 31 6.1 8.87
23/3 8 35 29.3 -40 31 6.1 SATURATED
23/4 8 35 36.4 -40 31 6.1 10.49
24/1 8 34 42.5 -40 31 18.1 9.88
24/2 8 35 25.1 -40 31 18.1 SATURATED
24/3 8 35 38.2 -40 31 18.1 SATURATED
25/1 8 33 39.7 -40 31 30.0 9.18
25/2 8 35 9.8 -40 31 30.0 SATURATED
26/1 8 34 24.7 -40 31 42.1 10.79
27/1 8 33 11.0 -40 31 54.1 10.95
27/2 8 33 44.5 -40 31 54.1 10.01
27/3 8 34 58.5 -40 31 54.1 10.10
28/1 8 33 43.6 -40 32 6.0 10.16
29/1 8 35 48.8 -40 32 18.1 10.30
29/2 8 35 55.4 -40 32 18.1 9.54
30/1 8 33 20.2 -40 32 30.1 10.14
30/2 8 34 56.7 -40 32 30.1 SATURATED
31/1 8 34 3.1 -40 32 42.0 11.01
31/2 8 34 56.7 -40 32 42.0 SATURATED
32/1 8 35 44.7 -40 32 54.1 9.96
33/1 8 33 21.4 -40 33 6.1 10.88
33/2 8 34 1.1 -40 33 6.1 9.15
33/3 8 34 56.7 -40 33 6.1 10.04
33/4 8 35 47.4 -40 33 6.1 10.16
35/1 8 33 39.1 -40 33 30.1 10.74
36/1 8 33 33.8 -40 33 42.1 10.91
3 6 / 2 8 34 9 . 6 - 4 0 33 4 2 . 1 1 0 . 9 1
3 6 / 3 8 35 1 6 . 9 - 4 0 33  4 2 . 1 1 1 . 0 5
3 8 / 1 8 33 4 8 . 0 - 4 0 34 6 . 1 1 0 . 6 8
3 8 / 2 8 35 2 2 . 2 - 4 0 34 6 . 1 1 0 . 8 2
3 8 / 3 8 35 4 5 . 9 - 4 0 34 6 . 1 1 0 . 4 9
LONGITUDE^270,LATITUDE=0














1/2 9 9 18.4 -48 19 19.1 10.73
1/3 9 9 29.1 -48 19 19.1 10.65
1/4 9 10 17.1 -48 19 19.1 11.02
2/1 9 9 7.2 -48 19 31.2 10.26
4/1 9 9 35.0 -48 19 55.1 10.82
4/2 9 10 12.3 -48 19 55.1 10.79
5/1 9 9 11.3 -48 20 7.1 11.02
5/2 9 9 51.0 -48 20 7.1 9.91
6/1 9 10 11.1 -48 20 19.2 10.70
7/1 9 8 9.7 -48 20 31.1 10.14
8/1 9 8 12.1 -48 20 43.2 10.58
8/2 9 8 13.3 -48 20 43.2 10.46
8/3 9 8 18.6 -48 20 43.2 SATURATED
9/1 9 9 12.2 -48 20 55.2 10.70
9/2 9 10 24.2 -48 20 55.2 9.98
10/1 9 8 36.4 -48 21 7.2 11.02
10/2 9 8 48.5 -48 21 7.2 11.02
10/3 9 9 48.9 -48 21 7.2 10.30
11/1 9 8 55.9 -48 21 19.1 10.95
11/2 9 10 27.7 -48 21 19.1 10.51
12/1 9 8 34.0 -48 21 31.2 10.76
12/2 9 8 54.1 -48 21 31.2 10.51
13/1 9 8 13.0 -48 21 43.1 10.91
13/2 9 8 34.0 -48 21 43.1 10.98
14/1 9 8 10.9 -48 21 55.2 11.02
14/2 9 8 55.9 -48 21 55.2 10.79
14/3 9 10 26.8 -48 21 55.2 10.28
15/1 9 9 29.7 -48 22 7.2 10.58
15/2 9 9 33.8 -48 22 7.2 10.48
15/3 9 9 59.3 -48 22 7.2 9.09
17/1 9 7 57.9 -48 22 31.1 SATURATED
20/1 9 10 20.0 -48 23 7.1 10.25
20/2 9 10 24.8 -48 23 7.1 9.82
21/1 9 9 2.1 -48 23 19.2 10.23
2 1 / 2 9 9 1 7 . 2 - 4 8 23 1 9 . 2 1 0 . 6 5
2 1 / 3 9 10 2 . 3 - 4 8 23 1 9 . 2 9 . 6 3
2 3 / 1 9 9 3 6 . 2 - 4 8 23 4 3 . 1 1 0 . 4 6
2 4 / 1 9 8 2 . 6 - 4 8 23 5 5 . 2 1 0 . 4 6
2 4 / 2 9 8 3 8 . 8 - 4 8 23 5 5 . 2 1 0 . 9 5
2 4 / 3 9 8 5 0 . 6 - 4 8 23 5 5 . 2 1 0 . 4 6
2 5 / 1 9 9 5 2 . 8 - 4 8 24 7 . 2 1 0 . 9 1
2 6 / 1 9 8 5 9 . 2 - 4 8 24 1 9 . 1 1 1 . 0 2
2 6 / 2 9 9 1 7 . 2 - 4 8 24 1 9 . 1 1 1 . 0 2
2 6 / 3 9 9 1 9 . 0 - 4 8 24 1 9 . 1 1 0 . 7 9
2 7 / 1 9 9 4 6 . 9 - 4 8 24 3 1 . 2 1 0 . 5 1
2 8 / 1 9 8 3 4 . 0 - 4 8 24 4 3 . 2 1 0 . 6 3
2 8 / 2 9 9 1 0 . 1 - 4 8 24 4 3 . 2 1 1 . 0 2
2 9 / 1 9 8 3 1 . 6 - 4 8 24 5 5 . 1 1 0 . 7 9
2 9 / 2 9 8 4 8 . 8 - 4 8 24 5 5 . 1 S A T U R A T E D
3 0 / 1 9 8 3 . 2 - 4 8 25 7 . 2 1 0 . 4 0
3 0 / 2 9 9 4 0 . 9 - 4 8 25 7 . 2 1 0 . 2 6
3 0 / 3 9 9 5 9 . 9 - 4 8 25 7 . 2 1 0 . 5 8
3 1 / 1 9 8 2 5 . 7 - 4 8 25 1 9 . 2 9 . 0 7
3 1 / 2 9 9 5 0 . 4 - 4 8 25 1 9 . 2 1 0 . 6 8
3 2 / 1 9 10 2 5 . 3 - 4 8 25 3 1 . 1 1 0 . 0 8
3 3 / 1 9 8 5 8 . 9 - 4 8 25 4 3 . 2 8 . 9 0
3 6 / 1 9 8 6 . 8 - 4 8 26 1 9 . 2 9 . 4 2
3 6 / 2 9 9 2 2 . 9 - 4 8 26 1 9 . 2 1 0 . 6 5
3 7 / 1 9 10 1 5 . 6 - 4 8 26 3 1 . 2 9 . 6 4
LONGITUDE= 2 8 0 , LATI TUDE= 0
LOCATION RA ( 1 9 5 0 )  DEC( 1 9 5 0 )  K-MAGNITUDE
H M S D M S
1 / 1 10 0 9 . 5 - 5 4 45 4 1 . 3 SATURATED
1 / 2 10 0 2 6 . 4 - 5 4 45 4 1 . 3 1 0 . 3 0
1 / 3 10 2 8 . 4 - 5 4 45 4 1 . 3 1 0 . 9 8
1 / 4 10 4 5 . 8 - 5 4 45 4 1 . 3 SATURATED
1 / 5 10 4 1 7 . 0 - 5 4 45 4 1 . 3 1 0 . 7 6
2 / 1 10 1 3 7 . 1 - 5 4 45 5 3 . 4 9 . 1 6
2 / 2 10 1 4 5 . 4 - 5 4 45 5 3 . 4 1 1 . 0 2
2 / 3 10 1 5 7 . 9 - 5 4 45 5 3 . 4 1 0 . 9 5
2 / 4 10 2 1 4 . 4 - 5 4 45 5 3 . 4 1 0 . 3 0
2 / 5 10 2 2 1 . 5 - 5 4 45 5 3 . 4 9 . 1 9
2 / 6 10 3 7 . 6 - 5 4 45 5 3 . 4 1 0 . 6 8
2 / 7 10 5 1 0 . 3 - 5 4 45 5 3 . 4 9 . 7 6
3 / 1 10 1 2 0 . 5 - 5 4 46 5 . 3 1 0 . 9 8
3 / 2 10 1 2 5 . 9 - 5 4 46 5 . 3 1 0 . 3 6
3 / 3 10 3 1 1 . 3 - 5 4 46 5 . 3 1 0 . 0 4
3 / 4 10 3 4 8 . 9 - 5 4 46 5 . 3 9 . 9 0
3 / 5 10 4 2 0 . 6 - 5 4 46 5 . 3 1 0 . 8 5
3 / 6 10 4 2 4 . 1 - 5 4 46 5 . 3 1 0 . 9 5
4 / 1 10 0 2 9 . 6 - 5 4 46 1 7 . 3 1 1 . 0 2
4 / 2 10 1 4 2 . 5 - 5 4 46 1 7 . 3 1 1 . 0 2
4 / 3 10 1 5 6 . 1 - 5 4 46 1 7 . 3 1 1 . 0 2
4 / 4 10 4 2 2 . 4 - 5 4 46 1 7 . 3 1 1 . 0 2
5 / 1 10 0 3 1 . 4 - 5 4 46 2 9 . 4 1 1 . 0 2
5 / 2 10 0 3 5 . 2 - 5 4 46 2 9 . 4 1 1 . 0 2
5 / 3 10 0 4 7 . 4 - 5 4 46 2 9 . 4 1 0 . 3 6
5 / 4 10 1 2 7 . 7 - 5 4 46 2 9 . 4 1 0 . 6 3
5 / 5 10 2 7 . 3 - 5 4 46 2 9 . 4 1 0 . 4 0
5 / 6 10 2 3 4 . 6 - 5 4 46 2 9 . 4 9 . 8 2
5 / 7 10 4 5 4 . 9 - 5 4 46 2 9 . 4 1 0 . 2 8
6 / 1 10 0 3 3 . 5 - 5 4 46 4 1 . 3 1 1 . 0 2
6 / 2 10 1 9 . 6 - 5 4 46 4 1 . 3 1 0 . 6 3
6 / 3 10 1 1 2 . 8 - 5 4 46 4 1 . 3 1 0 . 1 0
6 / 4 10 2 3 3 . 7 - 5 4 46 4 1 . 3 1 0 . 0 7
7 / 1 10 0 1 6 . 3 - 5 4 46 5 3 . 3 1 0 . 5 1
7 / 2 10 0 5 3 . 0 - 5 4 46 5 3 . 3 1 1 . 0 2
7 / 3 10 0 5 6 . 9 - 5 4 46 5 3 . 3 1 1 . 0 2
7 / 4 10 1 4 . 0 - 5 4 46 5 3 . 3 1 1 . 0 2
7 / 5 10 1 1 6 . 4 - 5 4 46 5 3 . 3 1 0 . 9 8
7 / 6 10 2 4 4 . 0 - 5 4 46 5 3 . 3 1 0 . 2 6
7 / 7 10 3 5 5 . 7 - 5 4 46 5 3 . 3 S A T U R A T E D
7 / 8 10 4 2 5 . 9 - 5 4 46 5 3 . 3 9 . 9 9
7 / 9 10 4 5 6 . 7 - 5 4 46 5 3 . 3 9 . 1 2
8 / 1 10 1 1 3 . 4 - 5 4 47 5 . 4 1 0 . 3 8
8 / 2 10 2 3 . 8 - 5 4 47 5 . 4 9 . 9 1
8 / 3 10 3 5 6 . 9 - 5 4 47 5 . 4 1 1 . 0 2
8 / 4 10 4 3 1 . 2 - 5 4 47 5 . 4 1 1 . 0 2
9 / 1 10 1 5 . 1 - 5 4 47 1 7 . 3 1 0 . 2 6
9 / 2 10 1 9 . 9 - 5 4 47 1 7 . 3 1 0 . 7 9
9 / 3 10 2 1 1 . 5 - 5 4 47 1 7 . 3 1 1 . 0 2
9 / 4 10 3 3 9 . 7 - 5 4 47 1 7 . 3 1 0 . 3 2
9 / 5 10 4 1 8 . 8 - 5 4 47 1 7 . 3 9 . 4 0
1 0 / 1 10 0 1 9 . 0 - 5 4 47 2 9 . 3 1 1 . 0 2
1 0 / 2 10 0 5 3 . 9 - 5 4 47 2 9 . 3 1 0 . 2 6
1 0 / 3 10 1 1 6 . 4 - 5 4 47 2 9 . 3 1 0 . 5 1
1 0 / 4 10 1 5 9 . 0 - 5 4 47 2 9 . 3 1 0 . 7 6
1 0 / 5 10 2 2 2 . 1 - 5 4 47 2 9 . 3 1 0 . 6 0
1 0 / 6 10 3 4 7 . 4 - 5 4 47 2 9 . 3 1 0 . 8 2
1 0 / 7 10 3 5 8 . 7 - 5 4 47 2 9 . 3 9 . 8 2
1 0 / 8 10 4 4 4 . 3 - 5 4 47 2 9 . 3 1 1 . 0 2
1 1 / 1 10 0 4 0 . 9 - 5 4 47 4 1 . 4 1 1 . 0 2
1 1 / 2 10 0 4 5 . 0 - 5 4 47 4 1 . 4 9 . 4 5
1 1 / 3 10 1 7 . 5 - 5 4 47 4 1 . 4 9 . 9 4
1 1 / 4 10 1 4 9 . 0 - 5 4 47 4 1 . 4 1 1 . 0 2
1 1 / 5 10 1 5 4 . 9 - 5 4 47 4 1 . 4 1 0 . 7 3
1 1 / 6 10 2 1 3 . 3 - 5 4 47 4 1 . 4 9 . 6 0
1 1 / 7 10 2 5 1 . 7 - 5 4 47 4 1 . 4 1 0 . 7 0
1 1 / 8 10 3 2 7 . 3 - 5 4 47 4 1 . 4 1 1 . 0 2
1 1 / 9 10 3 3 8 . 5 - 5 4 47 4 1 . 4 1 0 . 6 3
1 1 / 1 0 10 3 4 9 . 8 - 5 4 47 4 1 . 4 1 0 . 2 5
1 1 / 1 1 10 4 2 . 5 - 5 4 47 4 1 . 4 1 0 . 5 8
1 1 / 1 2 10 4 7 . 0 - 5 4 47 4 1 . 4 1 1 . 0 2
1 2 / 1 10 1 3 7 . 1 - 5 4 47 5 3 . 3 S A T U R A T E D
1 2 / 2 10 2 1 . 4 - 5 4 47 5 3 . 3 1 1 . 0 2
1 2 / 3 10 2 2 1 . 2 - 5 4 47 5 3 . 3 1 0 . 4 6
1 2 / 4 10 2 2 3 . 3 - 5 4 47 5 3 . 3 1 1 . 0 2
1 3 / 1 10 0 5 7 . 4 - 5 4 48 5 . 3 9 . 3 8
1 3 / 2 10 1 1 8 . 8 - 5 4 48 5 . 3 1 0 . 1 3
1 3 / 3 10 2 3 . 5 - 5 4 48 5 . 3 1 1 . 0 2
1 3 / 4 10 2 6 . 1 - 5 4 48 5 . 3 1 0 . 9 5
1 3 / 5 10 2 2 5 . 1 - 5 4 48 5 . 3 9 . 6 1
1 3 / 6 10 3 3 . 0 - 5 4  4 8  5 . 3 1 0 . 8 5
1 3 / 7 10 3 5 0 . 1 - 5 4  4 8  5 . 3 1 0 . 6 8
1 3 / 8 10 4 1 . 0 - 5 4  4 8  5 . 3 9 . 8 4
1 3 / 9 10 4 2 7 . 1 - 5 4  4 8  5 . 3 1 0 . 7 3
1 3 / 1 0 10 5 1 . 4 - 5 4  4 8  5 . 3 1 1 . 0 2
1 4 / 1 10 3 2 . 4 - 5 4  4 8  1 7 . 4 1 0 . 9 8
1 4 / 2 10 3 3 5 . 6 - 5 4  4 8  1 7 . 4 9 . 8 2
1 4 / 3 10 3 4 2 . 7 - 5 4  4 8  1 7 . 4 1 0 . 7 0
1 4 / 4 10 4 1 3 . 5 - 5 4  4 8  1 7 . 4 1 0 . 5 8
1 4 / 5 10 4 3 0 . 9 - 5 4  4 8  1 7 . 4 1 0 . 5 3
1 5 / 1 10 0 1 0 . 7 - 5 4  4 8  2 9 . 3 1 0 . 2 6
1 5 / 2 10 1 3 7 . 1 - 5 4  4 8  2 9 . 3 S A T U R A T E D
1 5 / 3 10 2 2 4 . 5 - 5 4  4 8  2 9 . 3 1 0 . 7 3
1 5 / 4 10 4 3 8 . 3 - 5 4  4 8  2 9 . 3 1 0 . 8 8
1 6 / 1 10 1 1 . 0 - 5 4  4 8  4 1 . 3 1 0 . 8 2
1 6 / 2 10 2 3 4 . 0 - 5 4  4 8  4 1 . 3 1 0 . 8 5
1 6 / 3 10 2 3 7 . 5 - 5 4  4 8  4 1 . 3 S A T U R A T E D
1 6 / 4 10 3 6 . 8 - 5 4  4 8  4 1 . 3 1 1 . 0 2
1 6 / 5 10 3 3 4 . 4 - 5 4  4 8  4 1 . 3 1 1 . 0 2
1 6 / 6 10 3 4 0 . 3 - 5 4  4 8  4 1 . 3 1 0 . 9 1
1 6 / 7 10 3 5 6 . 9 - 5 4  4 8  4 1 . 3 S A T U R A T E D
1 7 / 1 10 0 1 9 . 5 - 5 4  4 8  5 3 . 4 1 0 . 8 8
1 7 / 2 10 0 2 1 . 3 - 5 4  4 8  5 3 . 4 1 0 . 7 0
1 7 / 3 10 0 2 6 . 7 - 5 4  4 8  5 3 . 4 1 0 . 6 3
1 7 / 4 10 0 3 7 . 9 - 5 4  4 8  5 3 . 4 S A T U R A T E D
1 7 / 5 10 1 1 2 . 3 - 5 4  4 8  5 3 . 4 1 1 . 0 2
1 7 / 6 10 2 4 0 . 5 - 5 4  4 8  5 3 . 4 1 1 . 0 2
1 7 / 7 10 4 5 4 . 9 - 5 4  4 8  5 3 . 4 9 . 4 3
1 8 / 1 10 1 1 . 9 - 5 4  4 9  5 . 4 1 0 . 5 3
1 8 / 2 10 1 3 0 . 9 - 5 4  4 9  5 . 4 9 . 9 2
1 8 / 3 10 1 4 0 . 1 - 5 4  4 9  5 . 4 1 1 . 0 2
1 8 / 4 10 3 2 9 . 1 - 5 4  4 9  5 . 4 1 0 . 7 0
1 8 / 5 10 4 1 6 . 1 - 5 4  4 9  5 . 4 1 0 . 7 9
1 9 / 1 10 0 2 8 . 4 - 5 4  4 9  1 7 . 3 S A T U R A T E D
1 9 / 2 10 1 5 3 . 1 - 5 4  4 9  1 7 . 3 9 . 9 8
1 9 / 3 10 2 5 . 5 - 5 4  4 9  1 7 . 3 1 1 . 0 2
1 9 / 4 10 2 8 . 5 - 5 4  4 9  1 7 . 3 1 0 . 8 8
1 9 / 5 10 2 1 6 . 2 - 5 4  4 9  1 7 . 3 1 0 . 8 5
1 9 / 6 10 2 2 0 . 9 - 5 4  4 9  1 7 . 3 1 1 . 0 2
1 9 / 7 10 4 6 . 4 - 5 4  4 9  1 7 . 3 1 0 . 1 0
1 9 / 8 10 4 3 7 . 7 - 5 4  4 9  1 7 . 3 1 0 . 7 6
1 9 / 9 10 4 4 3 . 7 - 5 4  4 9  1 7 . 3 1 0 . 5 1
1 9 / 1 0 10 4 4 7 . 2 - 5 4  4 9  1 7 . 3 1 0 . 9 1
1 9 / 1 1 10 5 4 . 4 - 5 4  4 9  1 7 . 3 1 0 . 7 0
2 0 / 1 10 1 4 1 . 3 - 5 4  4 9  2 9 . 4 1 0 . 2 5
20/2 10 1 57.9 -54 49 29.4 10.79
20/3 10 3 24.9 -54 49 29.4 11.02
20/4 10 4 26.2 -54 49 29.4 10.26
20/5 10 4 41.3 -54 49 29.4 11.02
21/1 10 0 33.2 -54 49 41.3 11.02
21/2 10 1 12.8 -54 49 41.3 9.07
21/3 10 1 44.8 -54 49 41.3 10.88
21/4 10 1 46.6 -54 49 41.3 10.91
21/5 10 2 13.3 -54 49 41.3 SATURATED
21/6 10 2 44.6 -54 49 41.3 10.65
21/7 10 2 48.2 -54 49 41.3 11.02
21/8 10 2 58.3 -54 49 41.3 9.79
21/9 10 3 2.4 -54 49 41.3 SATURATED
21/10 10 3 27.9 -54 49 41.3 10.10
21/11 10 4 54.9 -54 49 41.3 9.92
22/1 10 1 30.6 -54 49 53.3 10.68
22/2 10 2 0.2 -54 49 53.3 10.70
22/3 10 2 8.5 -54 49 53.3 8.83
22/4 10 2 30.4 -54 49 53.3 10.51
23/1 10 1 21.1 -54 50 5.3 10.95
23/2 10 2 31.0 -54 50 5.3 10.95
23/3 10 3 53.3 -54 50 5.3 11.02
23/4 10 4 31.2 -54 50 5.3 9.41
23/5 10 4 34.2 -54 50 5.3 SATURATED
23/6 10 4 52.6 -54 50 5.3 10.30
23/7 10 4 58.5 -54 50 5.3 10.85
24/1 10 1 2.8 -54 50 17.4 10.10
24/2 10 1 19.4 -54 50 17.4 SATURATED
24/3 10 1 35.9 -54 50 17.4 10.70
24/4 10 1 37.1 -54 50 17.4 10.44
24/5 10 2 6.1 -54 50 17.4 10.98
24/6 10 4 2.8 -54 50 17.4 9.61
25/1 10 0 38.5 -54 50 29.3 9.09
26/1 10 0 16.0 -54 50 41.4 10.13
26/2 10 1 8.1 -54 50 41.4 11.02
26/3 10 1 46.6 -54 50 41.4 10.70
26/4 10 1 59.6 -54 50 41.4 8.90
26/5 10 2 15.6 -54 50 41.4 11.02
26/6 10 3 33.2 -54 50 41.4 10.95
26/7 10 3 46.8 -54 50 41.4 10.26
26/8 10 4 4.0 -54 50 41.4 SATURATED
26/9 10 4 9.3 -54 50 41.4 10.95
26/10 10 4 19.4 -54 50 41.4 10.26
27/1 10 0 12.7 -54 50 53.3 11.02
27/2 10 0 17.8 -54 50 53.3 9.42
2 7 / 3 10 0 2 1 . 3 - 5 4 50 5 3 . 3 1 0 . 7 6
2 7 / 4 10 1 1 . 0 - 5 4 50 5 3 . 3 1 0 . 0 8
2 7 / 5 10 1 9 . 3 - 5 4 50 5 3 . 3 1 0 . 7 0
2 7 / 6 10 1 5 6 . 1 - 5 4 50 5 3 . 3 1 0 . 4 0
2 7 / 7 10 2 4 5 . 5 - 5 4 50 5 3 . 3 9 . 8 2
2 7 / 8 10 3 2 . 4 - 5 4 50 5 3 . 3 1 0 . 2 5
2 7 / 9 10 3 5 7 . 5 - 5 4 50 5 3 . 3 1 0 . 6 0
2 8 / 1 10 0 2 9 . 6 - 5 4 51 5 . 3 1 0 . 8 5
2 8 / 2 10 0 5 6 . 3 - 5 4 51 5 . 3 1 1 . 0 2
2 8 / 3 10 1 1 3 . 1 - 5 4 51 5 . 3 1 1 . 0 2
2 8 / 4 10 1 3 6 . 5 - 5 4 51 5 . 3 9 . 7 4
2 8 / 5 10 1 4 5 . 4 - 5 4 51 5 . 3 1 0 . 8 8
2 8 / 6 10 1 4 8 . 1 - 5 4 51 5 . 3 1 0 . 9 5
2 8 / 7 10 2 3 5 . 8 - 5 4 51 5 . 3 1 0 . 4 6
2 8 / 8 10 3 0 . 6 - 5 4 51 5 . 3 S A T U R A T E D
2 8 / 9 10 3 4 4 . 5 - 5 4 51 5 . 3 1 0 . 6 0
2 8 / 1 0 10 4 5 . 5 - 5 4 51 5 . 3 1 0 . 6 0
2 8 / 1 1 10 4 5 0 . 5 - 5 4 51 5 . 3 1 0 . 3 8
2 9 / 1 10 0 2 5 . 8 - 5 4 51 1 7 . 3 1 0 . 8 8
2 9 / 2 10 1 5 2 . 2 - 5 4 51 1 7 . 3 1 1 . 0 2
2 9 / 3 10 4 5 . 8 - 5 4 51 1 7 . 3 1 0 . 1 9
3 0 / 1 10 1 5 . 1 - 5 4 51 2 9 . 4 1 0 . 9 8
3 0 / 2 10 2 1 8 . 6 - 5 4 51 2 9 . 4 1 0 . 4 0
3 0 / 3 10 2 2 3 . 9 - 5 4 51 2 9 . 4 1 0 . 2 6
3 0 / 4 10 3 8 . 3 - 5 4 51 2 9 . 4 1 1 . 0 2
3 0 / 5 10 3 1 3 . 1 - 5 4 51 2 9 . 4 1 0 . 1 0
3 0 / 6 10 4 8 . 4 - 5 4 51 2 9 . 4 1 0 . 8 8
3 0 / 7 10 4 2 1 . 8 - 5 4 51 2 9 . 4 1 0 . 8 5
3 0 / 8 10 4 5 7 . 3 - 5 4 51 2 9 . 4 1 0 . 8 5
3 0 / 9 10 5 3 . 2 - 5 4 51 2 9 . 4 9 . 3 4
3 1 / 1 10 0 3 3 . 2 - 5 4 51 4 1 . 3 1 0 . 3 0
3 1 / 2 10 0 5 9 . 8 - 5 4 51 4 1 . 3 1 0 . 1 0
3 1 / 3 10 1 2 5 . 9 - 5 4 51 4 1 . 3 1 1 . 0 2
3 1 / 4 10 1 2 9 . 4 - 5 4 51 4 1 . 3 S A T U R A T E D
3 1 / 5 10 2 6 . 1 - 5 4 51 4 1 . 3 9 . 5 9
3 1 / 6 10 2 1 0 . 3 - 5 4 51 4 1 . 3 1 0 . 7 0
3 1 / 7 10 3 3 . 6 - 5 4 51 4 1 . 3 1 0 . 7 0
3 1 / 8 10 3 1 6 . 6 - 5 4 51 4 1 . 3 9 . 9 5
3 1 / 9 10 4 1 4 . 1 - 5 4 51 4 1 . 3 S A T U R A T E D
3 2 / 1 10 0 3 5 . 5 - 5 4 51 5 3 . 4 9 . 4 3
3 2 / 2 10 1 3 7 . 7 - 5 4 51 5 3 . 4 1 0 . 6 8
3 2 / 3 10 2 2 6 . 0 - 5 4 51 5 3 . 4 1 1 . 0 2
3 2 / 4 10 2 3 3 . 4 - 5 4 51 5 3 . 4 1 1 . 0 2
3 2 / 5 10 2 3 7 . 5 - 5 4 51 5 3 . 4 1 0 . 8 5
3 2 / 6 10 2 4 2 . 3 - 5 4 51 5 3 . 4 1 1 . 0 2
4 0 / 3
4 0 / 4
4 0 / 5
10  3 2 . 4  - 5 4  53 2 9 . 3  8 . 7 7  
10  3 3 0 . 8  - 5 4  53 2 9 . 3  1 1 . 0 2  
10  4 3 . 4  - 5 4  53 2 9 . 3  9 . 8 6
LONGITUDE-290,LATITUDE-0
LOCATION RA(1950) DEC{1950)
H M S D M S
1/1 11 2 27.4 -59 40 9.1
1/2 11 2 39.9 -59 40 9.1
1/3 11 2 48.8 -59 40 9.1
1/4 11 3 8.3 -59 40 9.1
1/5 11 3 13.0 -59 40 9.1
1/6 11 3 19.5 -59 40 9.1
1/7 11 3 48.6 -59 40 9.1
1/8 11 4 0.4 -59 40 9.1
1/9 11 4 13.4 -59 40 9.1
1/10 11 5 29.2 -59 40 9.1
1/11 11 6 13.1 -59 40 9.1
1/12 11 6 32.6 -59 40 9.1
1/13 11 7 7.5 -59 40 9.1
1/14 11 7 28.3 -59 40 9.1
1/15 11 7 33.0 -59 40 9.1
1/16 11 7 37.7 -59 40 9.1
1/17 11 7 47.2 -59 40 9.1
1/18 11 8 2.0 -59 40 9.1
1/19 11 8 9.1 -59 40 9.1
1/20 11 8 10.3 -59 40 9.1
2/1 11 4 5.7 -59 40 21.0
2/2 11 4 17.5 -59 40 21.0
2/3 11 7 35.3 -59 40 21.0
3/1 11 2 40.5 -59 40 33.1
3/2 11 2 48.8 -59 40 33.1
3/3 11 3 27.2 -59 40 33.1
3/4 11 3 43.2 -59 40 33.1
3/5 11 3 56.9 -59 40 33.1
3/6 11 4 25.9 -59 40 33.1
3/7 11 4 27.1 -59 40 33.1
3/8 11 4 49.6 -59 40 33.1
3/9 11 5 15.6 -59 40 33.1
3/10 11 5 38.7 -59 40 33.1
3/11 11 5 45.2 -59 40 33.1





































3 / 1 3 11 6 2 6 . 7 - 5 9 40 3 3 . 1 S A T U R A T E D
3 / 1 4 11 6 5 1 . 6 - 5 9 40 3 3 . 1 S A T U R A T E D
3 / 1 5 11 7 9 . 3 - 5 9 40 3 3 . 1 1 1 . 0 5
3 / 1 6 11 7 2 9 . 5 - 5 9 40 3 3 . 1 1 1 . 0 5
3 / 1 7 11 7 5 2 . 6 - 5 9 40 3 3 . 1 1 1 . 0 5
3 / 1 8 11 8 2 2 . 8 - 5 9 40 3 3 . 1 1 1 . 0 2
4 / 1 11 3 1 8 . 4 - 5 9 40 4 5 . 1 1 0 . 8 9
4 / 2 11 4 0 . 4 - 5 9 40 4 5 . 1 S A T U R A T E D
4 / 3 11 4 1 9 . 4 - 5 9 40 4 5 . 1 S A T U R A T E D
4 / 4 11 4 3 3 . 6 - 5 9 40 4 5 . 1 1 0 . 6 1
4 / 5 11 6 1 0 . 1 - 5 9 40 4 5 . 1 1 0 . 3 0
4 / 6 11 7 2 2 . 9 - 5 9 40 4 5 . 1 1 1 . 0 5
5 / 1 11 2 3 1 . 6 - 5 9 40 5 7 . 0 1 1 . 0 2
5 / 2 11 2 4 4 . 0 - 5 9 40 5 7 . 0 1 0 . 3 4
5 / 3 11 3 5 1 . 5 - 5 9 40 5 7 . 0 1 1 . 0 5
5 / 4 11 4 2 7 . 7 - 5 9 40 5 7 . 0 1 1 . 0 5
5 / 5 11 4 4 4 . 8 - 5 9 40 5 7 . 0 1 0 . 9 5
5 / 6 11 5 5 . 0 - 5 9 40 5 7 . 0 1 0 . 2 8
5 / 7 11 7 3 9 . 5 - 5 9 40 5 7 . 0 1 1 . 0 5
5 / 8 11 7 5 4 . 3 - 5 9 40 5 7 . 0 S A T U R A T E D
5 / 9 11 8 3 . 8 - 5 9 40 5 7 . 0 1 1 . 0 5
6 / 1 11 3 1 . 2 - 5 9 41 9 . 0 S A T U R A T E D
6 / 2 11 5 0 . 8 - 5 9 41 9 . 0 1 1 . 0 5
6 / 3 11 5 9 . 7 - 5 9 41 9 . 0 1 1 . 0 2
6 / 4 11 6 5 . 4 - 5 9 41 9 . 0 S A T U R A T E D
6 / 5 11 6 1 1 . 3 - 5 9 41 9 . 0 9 . 8 6
6 / 6 11 7 1 3 . 5 - 5 9 41 9 . 0 1 0 . 7 4
7 / 1 11 2 3 5 . 7 - 5 9 41 2 1 . 1 1 1 . 0 5
7 / 2 11 3 5 . 9 - 5 9 41 2 1 . 1 8 . 9 9
7 / 3 11 3 4 5 . 0 - 5 9 41 2 1 . 1 1 0 . 7 1
7 / 4 11 5 1 6 . 2 - 5 9 41 2 1 . 1 1 1 . 0 2
7 / 5 11 6 3 2 . 6 - 5 9 41 2 1 . 1 1 0 . 5 4
7 / 6 11 6 4 8 . 6 - 5 9 41 2 1 . 1 9 . 9 9
7 / 7 11 7 2 5 . 0 - 5 9 41 2 1 . 1 9 . 2 5
7 / 8 11 7 5 2 . 6 - 5 9 41 2 1 . 1 1 0 . 3 0
8 / 1 11 2 3 2 . 2 - 5 9 41 3 3 . 0 1 0 . 7 7
8 / 2 11 2 5 4 . 1 - 5 9 41 3 3 . 0 9 . 7 6
8 / 3 11 3 4 1 . 5 - 5 9 41 3 3 . 0 9 . 4 5
8 / 4 11 3 4 9 . 2 - 5 9 41 3 3 . 0 9 . 3 4
8 / 5 11 5 2 7 . 5 - 5 9 41 3 3 . 0 S A T U R A T E D
8 / 6 11 6 3 . 0 - 5 9 41 3 3 . 0 9 . 5 5
8 / 7 11 6 4 3 . 3 - 5 9 41 3 3 . 0 9 . 8 0
8 / 8 11 7 4 0 . 1 - 5 9 41 3 3 . 0 9 . 4 9
8 / 9 11 7 5 4 . 9 - 5 9 41 3 3 . 0 1 1 . 0 5
9 / 1 11 3 2 4 . 0 - 5 9 41 4 5 . 1 1 0 . 1 3
9 / 2 11 3 5 8 . 6 - 5 9  41  4 5 . 1 S A T U R A T E D
9 / 3 11 4 1 1 . 7 - 5 9  41  4 5 . 1 1 0 . 5 0
9 / 4 11 4 2 0 . 5 - 5 9  41  4 5 . 1 1 0 . 6 6
9 / 5 11 5 7 . 9 - 5 9  41  4 5 . 1 1 0 . 7 4
9 / 6 11 5 3 8 . 1 - 5 9  41  4 5 . 1 1 0 . 9 5
9 / 7 11 6 2 4 . 3 - 5 9  41  4 5 . 1 1 0 . 5 4
9 / 8 11 7 1 1 . 7 - 5 9  41  4 5 . 1 1 1 . 0 5
9 / 9 11 7 2 1 . 8 - 5 9  41  4 5 . 1 S A T U R A T E D
9 / 1 0 11 7 3 6 . 6 - 5 9  41  4 5 . 1 1 0 . 6 1
1 0 / 1 11 6 2 1 . 4 - 5 9  41  5 7 . 1 1 1 . 0 5
1 0 / 2 11 6 5 6 . 9 - 5 9  41  5 7 . 1 1 0 . 1 3
1 0 / 3 11 8 1 8 . 0 - 5 9  41  5 7 . 1 1 0 . 4 8
1 1 / 1 11 3 4 6 . 2 - 5 9  42  9 . 0 S A T U R A T E D
1 1 / 2 11 4 4 . 0 - 5 9  42  9 . 0 9 . 6 4
1 1 / 3 11 5 2 1 . 5 - 5 9  42  9 . 0 1 0 . 9 2
1 1 / 4 11 7 5 . 5 - 5 9  42  9 . 0 1 0 . 7 4
1 1 / 5 11 7 4 4 . 3 - 5 9  42  9 . 0 9 . 1 7
1 1 / 6 11 7 4 7 . 8 - 5 9  42  9 . 0 S A T U R A T E D
1 1 / 7 11 7 5 6 . 7 - 5 9  42  9 . 0 S A T U R A T E D
1 2 / 1 11 4 5 8 . 4 - 5 9  42  2 1 . 0 9 . 6 1
1 2 / 2 11 6 3 4 . 4 - 5 9  42  2 1 . 0 9 . 9 9
1 2 / 3 11 7 2 4 . 1 - 5 9  42  2 1 . 0 1 0 . 5 7
1 2 / 4 11 7 3 3 . 6 - 5 9  42  2 1 . 0 S A T U R A T E D
1 2 / 5 11 8 8 . 5 - 5 9  42  2 1 . 0 S A T U R A T E D
1 3 / 1 11 2 3 2 . 8 - 5 9  42  3 3 . 1 S A T U R A T E D
1 3 / 2 11 2 5 4 . 7 - 5 9  42  3 3 . 1 1 0 . 4 4
1 3 / 3 11 3 1 6 . 0 - 5 9  42  3 3 . 1 S A T U R A T E D
1 3 / 4 11 4 4 . 6 - 5 9  42  3 3 . 1 S A T U R A T E D
1 3 / 5 11 4 1 6 . 1 - 5 9  42  3 3 . 1 1 1 . 0 5
1 3 / 6 11 4 4 6 . 0 - 5 9  42  3 3 . 1 1 0 . 5 2
1 3 / 7 11 5 1 0 . 3 - 5 9  42  3 3 . 1 1 0 . 2 1
1 3 / 8 11 5 1 1 . 5 - 5 9  42  3 3 . 1 1 0 . 3 0
1 3 / 9 11 6 1 1 . 9 - 5 9  42  3 3 . 1 9 . 6 1
1 3 / 1 0 11 7 5 2 . 0 - 5 9  42  3 3 . 1 1 1 . 0 5
1 4 / 1 11 2 3 4 . 8 - 5 9  42  4 5 . 0 1 0 . 5 7
1 4 / 2 11 2 3 9 . 9 - 5 9  42  4 5 . 0 1 0 . 5 9
1 4 / 3 11 2 4 6 . 4 - 5 9  42  4 5 . 0 1 0 . 1 0
1 4 / 4 11 3 4 8 . 0 - 5 9  42  4 5 . 0 9 . 3 8
1 4 / 5 11 3 5 0 . 9 - 5 9  42  4 5 . 0 S A T U R A T E D
1 4 / 6 11 3 5 8 . 9 - 5 9  42  4 5 . 0 1 1 . 0 5
1 4 / 7 11 4 5 2 . 5 - 5 9  42  4 5 . 0 1 0 . 9 8
1 4 / 8 11 5 2 9 . 2 - 5 9  42  4 5 . 0 1 0 . 6 1
1 4 / 9 11 5 3 1 . 0 - 5 9  42  4 5 . 0 1 0 . 4 8
1 4 / 1 0 11 7 1 6 . 4 - 5 9  42  4 5 . 0 1 0 . 8 0
1 5 / 1 11 5 4 5 . 8 - 5 9  42  5 7 . 0 1 0 . 9 2
1 5 / 2 11 5 4 7 . 0 - 5 9 42 5 7 . 0 1 0 . 7 4
1 5 / 3 11 5 5 3 . 8 - 5 9 42 5 7 . 0 1 1 . 0 2
1 5 / 4 11 6 6 . 0 - 5 9 42 5 7 . 0 1 0 . 3 0
1 5 / 5 11 6 7 . 7 - 5 9 42 5 7 . 0 1 1 . 0 5
1 5 / 6 11 6 3 4 . 4 - 5 9 42 5 7 . 0 S A T U R A T E D
1 6 / 1 11 2 2 9 . 8 - 5 9 43 9 . 1 1 0 . 8 6
1 6 / 2 11 2 4 9 . 9 - 5 9 43 9 . 1 1 1 . 0 5
1 6 / 3 11 2 5 5 . 9 - 5 9 43 9 . 1 9 . 8 6
1 6 / 4 11 3 5 2 . 7 - 5 9 43 9 . 1 1 0 . 3 0
1 6 / 5 11 4 0 . 4 - 5 9 43 9 . 1 1 0 . 8 9
1 6 / 6 11 4 3 8 . 3 - 5 9 43 9 . 1 S A T U R A T E D
1 6 / 7 11 5 8 . 5 - 5 9 43 9 . 1 1 0 . 6 9
1 6 / 8 11 5 1 8 . 0 - 5 9 43 9 . 1 1 0 . 8 0
1 6 / 9 11 5 3 5 . 8 - 5 9 43 9 . 1 1 0 . 9 5
1 6 / 1 0 11 5 4 2 . 3 - 5 9 43 9 . 1 1 0 . 5 7
1 6 / 1 1 11 5 5 0 . 6 - 5 9 43 9 . 1 1 0 . 9 2
1 6 / 1 2 11 6 1 8 . 4 - 5 9 43 9 . 1 1 0 . 8 0
1 6 / 1 3 11 6 3 6 . 2 - 5 9 43 9 . 1 S A T U R A T E D
1 6 / 1 4 11 7 4 0 . 7 - 5 9 43 9 . 1 1 0 . 7 4
1 7 / 1 11 3 2 0 . 1 - 5 9 43 2 1 . 0 1 0 . 1 3
1 7 / 2 11 3 2 3 . 1 - 5 9 43 2 1 . 0 9 . 9 9
1 7 / 3 11 5 1 9 . 8 - 5 9 43 2 1 . 0 1 0 . 7 4
1 7 / 4 11 6 1 3 . 7 - 5 9 43 2 1 . 0 1 1 . 0 5
1 7 / 5 11 6 5 0 . 4 - 5 9 43 2 1 . 0 1 0 . 2 3
1 7 / 6 11 7 4 2 . 5 - 5 9 43 2 1 . 0 9 . 4 7
1 7 / 7 11 7 4 9 . 0 - 5 9 43 2 1 . 0 1 0 . 6 9
1 7 / 8 11 7 5 0 . 2 - 5 9 43 2 1 . 0 1 0 . 8 6
1 8 / 1 11 2 3 1 . 6 - 5 9 43 3 3 . 0 S A T U R A T E D
1 8 / 2 11 2 3 6 . 9 - 5 9 43 3 3 . 0 1 0 . 9 8
1 8 / 3 11 2 4 4 . 6 - 5 9 43 3 3 . 0 1 0 . 8 0
1 8 / 4 11 3 2 1 . 9 - 5 9 43 3 3 . 0 9 . 8 3
1 8 / 5 11 3 4 2 . 1 - 5 9 43 3 3 . 0 S A T U R A T E D
1 8 / 6 11 3 4 9 . 2 - 5 9 43 3 3 . 0 9 . 7 1
1 8 / 7 11 5 3 4 . 6 - 5 9 43 3 3 . 0 1 0 . 7 4
1 8 / 8 11 6 1 . 2 - 5 9 43 3 3 . 0 9 . 7 7
1 8 / 9 11 6 1 0 . 1 - 5 9 43 3 3 . 0 1 0 . 3 0
1 8 / 1 0 11 6 3 4 . 4 - 5 9 43 3 3 . 0 1 1 . 0 5
1 8 / 1 1 11 7 2 9 . 5 - 5 9 43 3 3 . 0 9 . 5 5
1 9 / 1 11 2 2 9 . 8 - 5 9 43 4 5 . 1 9 . 1 1
1 9 / 2 11 4 5 6 . 1 - 5 9 43 4 5 . 1 9 . 5 0
1 9 / 3 11 5 7 . 9 - 5 9 43 4 5 . 1 1 0 . 7 4
1 9 / 4 11 5 9 . 7 - 5 9 43 4 5 . 1 1 1 . 0 5
1 9 / 5 11 5 4 7 . 6 - 5 9 43 4 5 . 1 9 . 7 6
1 9 / 6 11 6 4 7 . 4 - 5 9 43 4 5 . 1 1 1 . 0 5
1 9 / 7 11 6 5 5 . 1 - 5 9 43 4 5 . 1 9 . 6 8
1 9 / 8 11 7 2 5 . 3 - 5 9  43 4 5 . 1 1 0 . 8 0
2 0 / 1 11 3 3 2 . 6 - 5 9  43 5 7 . 0 8 . 9 4
2 0 / 2 11 3 5 6 . 3 - 5 9  43 5 7 . 0 S A T U R A T E D
2 0 / 3 11 4 2 2 . 9 - 5 9  43 5 7 . 0 1 1 . 0 5
2 0 / 4 11 5 2 4 . 2 - 5 9  43 5 7 . 0 8 . 8 7
2 0 / 5 11 5 3 0 . 4 - 5 9  43 5 7 . 0 1 0 . 5 7
2 0 / 6 11 7 3 8 . 9 - 5 9  43 5 7 . 0 1 0 . 1 3
2 1 / 1 11 2 3 8 . 1 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 2 11 3 4 . 7 - 5 9  44 9 . 0 1 0 . 6 1
2 1 / 3 11 3 1 0 . 7 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 4 11 3 4 2 . 1 - 5 9  44 9 . 0 1 0 . 7 4
2 1 / 5 11 3 4 9 . 2 - 5 9  44 9 . 0 1 0 . 5 0
2 1 / 6 11 4 1 . 9 - 5 9  44 9 . 0 1 0 . 9 5
2 1 / 7 11 4 9 . 3 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 8 11 4 2 8 . 2 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 9 11 4 5 1 . 3 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 1 0 11 4 5 8 . 4 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 1 1 11 5 1 6 . 8 - 5 9  44 9 . 0 1 0 . 6 1
2 1 / 1 2 11 5 1 9 . 8 - 5 9  44 9 . 0 1 0 . 0 3
2 1 / 1 3 11 5 2 6 . 9 - 5 9  44 9 . 0 S A T U R A T E D
2 1 / 1 4 11 5 5 4 . 1 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 1 5 11 6 3 5 . 6 - 5 9  44 9 . 0 1 0 . 1 8
2 1 / 1 6 11 8 1 3 . 3 - 5 9  44 9 . 0 1 0 . 6 4
2 1 / 1 7 11 8 2 3 . 3 - 5 9  44 9 . 0 1 1 . 0 5
2 1 / 1 8 11 8 2 6 . 3 - 5 9  44 9 . 0 1 0 . 9 2
2 2 / 1 11 2 5 6 . 5 - 5 9  44 2 1 . 1 1 0 . 8 3
2 2 / 2 11 4 2 . 8 - 5 9  44 2 1 . 1 1 0 . 2 7
2 2 / 3 11 4 2 5 . 9 - 5 9  44 2 1 . 1 1 0 . 4 2
2 2 / 4 11 5 5 6 . 5 - 5 9  44 2 1 . 1 9 . 5 9
2 2 / 5 11 7 1 . 3 - 5 9  44 2 1 . 1 1 1 . 0 5
2 2 / 6 11 7 3 1 . 2 - 5 9  44 2 1 . 1 1 1 . 0 5
2 2 / 7 11 7 4 1 . 3 - 5 9  44 2 1 . 1 9 . 6 9
2 2 / 8 11 7 4 9 . 0 - 5 9  44 2 1 . 1 1 1 . 0 5
2 2 / 9 11 7 5 0 . 8 - 5 9  44 2 1 . 1 1 1 . 0 2
2 3 / 1 11 2 2 9 . 8 - 5 9  44 3 3 . 0 9 . 7 5
2 3 / 2 11 3 4 9 . 2 - 5 9  44 3 3 . 0 1 0 . 5 4
2 3 / 3 11 5 1 5 . 9 - 5 9  44 3 3 . 0 9 . 9 5
2 3 / 4 11 6 2 3 . 7 - 5 9  44 3 3 . 0 1 0 . 4 2
2 3 / 5 11 6 4 8 . 0 - 5 9  44 3 3 . 0 1 0 . 7 4
2 3 / 6 11 8 4 . 4 - 5 9  44 3 3 . 0 1 0 . 7 4
2 4 / 1 11 2 4 3 . 4 - 5 9  44 4 5 . 0 1 1 . 0 5
2 4 / 2 11 3 2 . 4 - 5 9  44 4 5 . 0 1 1 . 0 2
2 4 / 3 11 3 2 1 . 3 - 5 9  44 4 5 . 0 1 0 . 0 6
2 4 / 4 11 5 5 . 0 - 5 9  44 4 5 . 0 9 . 1 1
2 4 / 5 11 6 1 1 . 9 - 5 9  44 4 5 . 0 1 0 . 7 4
2 4 / 6 11 7 5 4 . 3 - 5 9 44 4 5 . 0 1 0 . 3 4
2 4 / 7 11 8 1 1 . 5 - 5 9 44 4 5 . 0 1 0 . 9 8
2 5 / 1 11 3 3 2 . 6 - 5 9 44 5 7 . 1 1 0 . 7 7
2 5 / 2 11 3 3 6 . 7 - 5 9 44 5 7 . 1 1 1 . 0 5
2 5 / 3 11 4 5 . 1 - 5 9 44 5 7 . 1 S A T U R A T E D
2 5 / 4 11 4 3 5 . 9 - 5 9 44 5 7 . 1 1 0 . 5 7
2 5 / 5 11 4 4 7 . 8 - 5 9 44 5 7 . 1 1 1 . 0 5
2 5 / 6 11 5 4 6 . 4 - 5 9 44 5 7 . 1 1 0 . 8 6
2 5 / 7 11 6 3 6 . 8 - 5 9 44 5 7 . 1 1 0 . 7 4
2 5 / 8 11 7 9 . 6 - 5 9 44 5 7 . 1 S A T U R A T E D
2 5 / 9 11 7 1 7 . 6 - 5 9 44 5 7 . 1 1 1 . 0 5
2 5 / 1 0 11 7 2 3 . 5 - 5 9 44 5 7 . 1 1 0 . 9 5
2 5 / 1 1 11 7 3 3 . 0 - 5 9 44 5 7 . 1 1 0 . 2 1
2 5 / 1 2 11 8 1 7 . 4 - 5 9 44 5 7 . 1 1 0 . 7 7
2 6 / 1 11 3 0 . 0 - 5 9 45 9 . 0 9 . 9 2
2 6 / 2 11 3 5 . 3 - 5 9 45 9 . 0 1 1 . 0 5
2 6 / 3 11 3 4 6 . 8 - 5 9 45 9 . 0 1 1 . 0 2
2 6 / 4 11 4 1 8 . 2 - 5 9 45 9 . 0 1 1 . 0 5
2 6 / 5 11 4 3 8 . 3 - 5 9 45 9 . 0 1 0 . 4 0
2 6 / 6 11 5 1 2 . 1 - 5 9 45 9 . 0 1 0 . 6 9
2 6 / 7 11 5 1 4 . 4 - 5 9 45 9 . 0 1 0 . 8 9
2 6 / 8 11 5 4 2 . 9 - 5 9 45 9 . 0 9 . 1 0
2 6 / 9 11 7 2 4 . 7 - 5 9 45 9 . 0 1 0 . 9 2
2 6 / 1 0 11 7 3 2 . 4 - 5 9 45 9 . 0 1 0 . 9 8
2 7 / 1 11 3 2 . 4 - 5 9 45 2 1 . 0 9 . 9 2
2 7 / 2 11 3 3 4 . 4 - 5 9 45 2 1 . 0 1 0 . 8 3
2 7 / 3 11 3 5 1 . 8 - 5 9 45 2 1 . 0 1 1 . 0 5
2 7 / 4 11 5 2 4 . 2 - 5 9 45 2 1 . 0 9 . 8 5
2 7 / 5 11 5 4 9 . 4 - 5 9 45 2 1 . 0 S A T U R A T E D
2 7 / 6 11 6 4 . 2 - 5 9 45 2 1 . 0 9 . 6 9
2 7 / 7 11 6 3 2 . 6 - 5 9 45 2 1 . 0 1 0 . 5 0
2 7 / 8 11 6 4 9 . 2 - 5 9 45 2 1 . 0 1 0 . 0 2
2 7 / 9 11 7 1 2 . 3 - 5 9 45 2 1 . 0 1 1 . 0 5
2 7 / 1 0 11 8 1 3 . 3 - 5 9 45 2 1 . 0 1 0 . 3 8
2 8 / 1 11 3 3 6 . 7 - 5 9 45 3 3 . 1 S A T U R A T E D
2 8 / 2 11 4 3 1 . 8 - 5 9 45 3 3 . 1 1 0 . 5 0
2 8 / 3 11 4 4 4 . 8 - 5 9 45 3 3 . 1 1 0 . 7 7
2 8 / 4 11 5 4 6 . 4 - 5 9 45 3 3 . 1 9 . 2 2
2 8 / 5 11 6 2 0 . 8 - 5 9 45 3 3 . 1 1 0 . 0 9
2 8 / 6 11 7 8 . 7 - 5 9 45 3 3 . 1 1 0 . 6 6
2 8 / 7 11 7 2 1 . 8 - 5 9 45 3 3 . 1 1 0 . 6 6
2 8 / 8 11 8 1 8 . 0 - 5 9 45 3 3 . 1 1 0 . 9 2
2 8 / 9 11 8 2 6 . 9 - 5 9 45 3 3 . 1 9 . 6 4
2 9 / 1 11 3 1 6 . 0 - 5 9 45 4 5 . 0 1 0 . 6 1
2 9 / 2 11 4 2 4 . 7 - 5 9 45 4 5 . 0 9 . 4 5
3 3 / 6 11 3 2 8 . 4 - 5 9 46 3 3 . 0 1 0 . 4 0
3 3 / 7 11 3 4 5 . 6 - 5 9 46 3 3 . 0 9 . 4 0
3 3 / 8 11 4 3 . 1 - 5 9 46 3 3 . 0 1 0 . 0 0
3 3 / 9 11 5 3 1 . 0 - 5 9 46 3 3 . 0 1 0 . 8 0
3 3 / 1 0 11 7 4 9 . 6 - 5 9 46 3 3 . 0 1 1 . 0 5
LONGITUDE-290,LATITUDE-^1
LOCATION RA(1950) DEC(1950)
H M S D M S
1/1 11 6 16.5 -59 8 29.2
1/2 11 6 19.5 -59 8 29.2
1/3 11 6 57.1 -59 8 29.2
1/4 11 7 43.3 -59 8 29.2
1/5 11 10 9.2 -59 8 29.2
1/6 11 10 38.3 -59 8 29.2
1/7 11 11 29.2 -59 8 29.2
2/1 11 6 42.6 -59 8 35.1
2/2 11 7 8.6 -59 8 35.1
2/3 11 7 44.2 -59 8 35.1
2/4 11 7 55.4 -59 8 35.1
2/5 11 9 3.5 -59 8 35.1
2/6 11 9 45.0 -59 8 35.1
2/7 11 9 46.7 -59 8 35.1
2/8 11 10 0.7 -59 8 35.1
2/9 11 10 41.2 -59 8 35.1
2/10 11 13 2.8 -59 8 35.1
3/1 11 6 22.4 -59 8 47.2
3/2 11 6 45.5 -59 8 47.2
3/3 11 7 40.3 -59 8 47.2
3/4 11 8 36.9 -59 8 47.2
3/5 11 8 38.0 -59 8 47.2
3/6 11 8 56.4 -59 8 47.2
3/7 11 9 34.3 -59 8 47.2
3/8 11 9 35.5 -59 8 47.2
3/9 11 9 38.5 -59 8 47.2
3/10 11 10 31.8 -59 8 47.2
3/11 11 10 52.5 -59 8 47.2
3/12 11 11 54.1 -59 8 47.2
3/13 11 12 28.4 -59 8 47.2
3/14 11 13 1.0 -59 8 47.2
3/15 11 13 8.1 -59 8 47.2
4/1 11 7 1.5 -59 8 59.2
4/2 11 8 2.5 -59 8 59.2





































4 / 4 11 9 5 8 . 6 - 5 9 8 5 9 . 2 1 0 . 9 5
4 / 5 11 10 2 4 . 6 - 5 9 8 5 9 . 2 9 . 3 7
4 / 6 11 11 3 5 . 7 - 5 9 8 5 9 . 2 1 0 . 5 1
4 / 7 11 13 1 1 . 1 - 5 9 8 5 9 . 2 1 0 . 7 8
6 / 1 11 6 2 3 . 6 - 5 9 9 2 3 . 2 S A T U R A T E D
6 / 2 11 6 5 4 . 4 - 5 9 9 2 3 . 2 1 0 . 8 8
6 / 3 11 7 3 9 . 4 - 5 9 9 2 3 . 2 1 0 . 3 3
6 / 4 11 8 1 8 . 8 - 5 9 9 2 3 . 2 1 0 . 4 0
6 / 5 11 8 2 0 . 3 - 5 9 9 2 3 . 2 1 0 . 3 7
6 / 6 11 8 4 6 . 9 - 5 9 9 2 3 . 2 8 . 9 7
6 / 7 11 9 7 . 7 - 5 9 9 2 3 . 2 9 . 7 5
6 / 8 11 9 3 6 . 7 - 5 9 9 2 3 . 2 1 0 . 8 1
6 / 9 11 10 8 . 7 - 5 9 9 2 3 . 2 1 0 . 2 2
6 / 1 0 11 11 1 7 . 9 - 5 9 9 2 3 . 2 1 0 . 9 5
6 / 1 1 11 11 4 9 . 9 - 5 9 9 2 3 . 2 9 . 2 0
6 / 1 2 11 12 2 3 . 7 - 5 9 9 2 3 . 2 9 . 9 1
6 / 1 3 11 13 6 . 3 - 5 9 9 2 3 . 2 1 0 . 8 8
7 / 1 11 6 2 0 . 4 - 5 9 9 3 5 . 2 1 0 . 9 5
7 / 2 11 6 2 8 . 4 - 5 9 9 3 5 . 2 1 0 . 4 0
7 / 3 11 6 5 9 . 7 - 5 9 9 3 5 . 2 1 0 . 9 5
7 / 4 11 7 1 1 . 6 - 5 9 9 3 5 . 2 1 0 . 5 8
7 / 5 11 7 4 5 . 6 - 5 9 9 3 5 . 2 1 0 . 7 8
7 / 6 11 8 2 7 . 4 - 5 9 9 3 5 . 2 1 0 . 9 5
7 / 7 11 8 4 3 . 4 - 5 9 9 3 5 . 2 S A T U R A T E D
7 / 8 11 8 5 7 . 0 - 5 9 9 3 5 . 2 1 0 . 6 9
7 / 9 11 9 5 5 . 6 - 5 9 9 3 5 . 2 1 0 . 9 1
7 / 1 0 11 10 1 . 0 - 5 9 9 3 5 . 2 1 0 . 0 3
7 / 1 1 11 10 2 . 7 - 5 9 9 3 5 . 2 1 0 . 1 3
7 / 1 2 11 10 1 9 . 3 - 5 9 9 3 5 . 2 9 . 7 7
7 / 1 3 11 10 4 5 . 4 - 5 9 9 3 5 . 2 1 0 . 7 2
7 / 1 4 11 11 1 6 . 2 - 5 9 9 3 5 . 2 1 0 . 9 1
7 / 1 5 11 12 2 4 . 9 - 5 9 9 3 5 . 2 9 . 2 8
7 / 1 6 11 12 5 9 . 8 - 5 9 9 3 5 . 2 1 0 . 2 7
8 / 1 11 9 3 9 . 6 - 5 9 9 4 7 . 1 9 . 3 8
8 / 2 11 11 4 3 . 4 - 5 9 9 4 7 . 1 1 0 . 7 5
9 / 1 11 7 1 1 . 6 - 5 9 9 5 9 . 2 S A T U R A T E D
9 / 2 11 8 3 . 7 - 5 9 9 5 9 . 2 1 0 . 2 3
9 / 3 11 9 1 5 . 4 - 5 9 9 5 9 . 2 1 0 . 6 4
9 / 4 11 9 5 4 . 4 - 5 9 9 5 9 . 2 1 0 . 8 8
9 / 5 11 10 3 0 . 6 - 5 9 9 5 9 . 2 1 0 . 9 5
9 / 6 11 10 4 3 . 6 - 5 9 9 5 9 . 2 9 . 7 5
9 / 7 11 10 5 0 . 1 - 5 9 9 5 9 . 2 S A T U R A T E D
9 / 8 11 10 5 1 . 3 - 5 9 9 5 9 . 2 S A T U R A T E D
9 / 9 11 10 5 5 . 4 - 5 9 9 5 9 . 2 1 0 . 1 3
9 / 1 0 11 11 3 3 . 9 - 5 9 9 5 9 . 2 1 0 . 4 0
9 / 1 1 11  11  3 5 . 7 - 5 9  9 5 9 . 2 9 . 9 0
9 / 1 2 11  12  5 . 3 - 5 9  9 5 9 . 2 9 . 2 0
9 / 1 3 11  13  1 1 . 1 - 5 9  9 5 9 . 2 1 0 . 6 9
1 0 / 1 11  7 1 4 . 0 - 5 9  10  1 1 . 2 S A T U R A T E D
1 0 / 2 11  7 2 6 . 4 - 5 9  10  1 1 . 2 S A T U R A T E D
1 0 / 3 11  8 1 3 . 2 - 5 9  10  1 1 . 2 1 0 . 0 1
1 0 / 4 11  10  5 0 . 1 - 5 9  10  1 1 . 2 8 . 8 1
1 0 / 5 11  10  5 4 . 3 - 5 9  10  1 1 . 2 SA T U R A T E D
1 0 / 6 11  11  3 8 . 7 - 5 9  10  1 1 . 2 1 0 . 5 1
1 1 / 1 11  6 1 8 . 3 - 5 9  10  2 3 . 1 1 0 . 9 1
1 1 / 2 11  11  3 2 . 7 - 5 9  10  2 3 . 1 8 . 9 4
1 1 / 3 11  11  6 0 . 0 - 5 9  10  2 3 . 1 1 0 . 2 0
1 1 / 4 11  12  3 8 . 5 - 5 9  10  2 3 . 1 1 0 . 9 5
1 2 / 1 11  6 3 4 . 9 - 5 9  10  3 5 . 2 1 0 . 0 6
1 2 / 2 11  6 5 8 . 0 - 5 9  10  3 5 . 2 1 0 . 6 7
1 2 / 3 11  9 4 4 . 4 - 5 9  10  3 5 . 2 9 . 8 7
1 3 / 1 11  7 2 . 7 - 5 9  10  4 7 . 2 1 0 . 5 8
1 3 / 2 11  7 4 3 . 6 - 5 9  10  4 7 . 2 1 0 . 3 5
1 3 / 3 11  9 5 0 . 9 - 5 9  10  4 7 . 2 9 . 8 2
1 3 / 4 11  9 5 6 . 8 - 5 9  10  4 7 . 2 9 . 7 7
1 3 / 5 11  10  4 0 . 6 - 5 9  10  4 7 . 2 1 0 . 9 5
1 3 / 6 11  10  5 7 . 8 - 5 9  10  4 7 . 2 1 0 . 6 7
1 3 / 7 11  11  1 2 . 6 - 5 9  10  4 7 . 2 1 0 . 4 4
1 3 / 8 11  11  3 9 . 9 - 5 9  10  4 7 . 2 1 0 . 9 5
1 3 / 9 11  12  3 7 . 3 - 5 9  10  4 7 . 2 1 0 . 8 8
1 3 / 1 0 11  12  4 5 . 0 - 5 9  10  4 7 . 2 1 0 . 9 5
1 4 / 1 11  6 3 4 . 9 - 5 9  10  5 9 . 1 1 0 . 8 5
1 4 / 2 11  6 4 1 . 4 - 5 9  10  5 9 . 1 1 0 . 6 4
1 4 / 3 11  6 5 8 . 6 - 5 9  10  5 9 . 1 1 0 . 9 5
1 4 / 4 11  8 5 1 . 1 - 5 9  10  5 9 . 1 S A T U R A T E D
1 4 / 5 11  9 4 0 . 8 - 5 9  10  5 9 . 1 1 0 . 2 3
1 4 / 6 11  10  0 . 1 - 5 9  10  5 9 . 1 9 . 7 2
1 4 / 7 11  10  4 3 . 6 - 5 9  10  5 9 . 1 1 0 . 8 8
1 4 / 8 11  10  5 6 . 0 - 5 9  10  5 9 . 1 1 0 . 5 1
1 4 / 9 11  11  2 1 . 5 - 5 9  10  5 9 . 1 8 . 9 8
1 4 / 1 0 11 11  4 8 . 1 - 5 9  10  5 9 . 1 1 0 . 9 1
1 4 / 1 1 11  11  6 0 . 0 - 5 9  10  5 9 . 1 1 0 . 9 5
1 4 / 1 2 11  12  4 . 1 - 5 9  10  5 9 . 1 1 0 . 9 5
1 4 / 1 3 11  12  4 6 . 8 - 5 9  10  5 9 . 1 9 . 0 0
1 5 / 1 11  7 5 7 . 2 - 5 9  11  1 1 . 1 1 0 . 5 8
1 5 / 2 11  8 3 . 7 - 5 9  11  1 1 . 1 S A T U R A T E D
1 5 / 3 11  8 1 2 . 0 - 5 9  11  1 1 . 1 9 . 8 9
1 5 / 4 11  9 4 3 . 8 - 5 9  11  1 1 . 1 1 0 . 7 2
1 5 / 5 11  9 4 7 . 9 - 5 9  11  1 1 . 1 1 0 . 1 3
1 5 / 6 11  10  2 6 . 4 - 5 9  11  1 1 . 1 9 . 3 3
15/7 11 10 30.6 -59 11 11.1 9.18
15/8 11 11 13.2 -59 11 11.1 9.82
15/9 11 11 19.7 -59 11 11.1 10.29
16/1 11 6 18.3 -59 11 23.2 9.51
16/2 11 7 39.4 -59 11 23.2 9.04
16/3 11 7 52.4 -59 11 23.2 10.56
16/4 11 8 0.1 -59 11 23.2 9.44
16/5 11 8 48.1 -59 11 23.2 9.68
16/6 11 8 60.0 -59 11 23.2 10.69
16/7 11 9 4.1 -59 11 23.2 10.95
16/8 11 9 20.1 -59 11 23.2 10.37
16/9 11 9 21.3 -59 11 23.2 10.29
16/10 11 10 48.9 -59 11 23.2 10.42
16/11 11 13 8.1 -59 11 23.2 SATURATED
17/1 11 7 17.5 -59 11 35.1 10.40
17/2 11 7 41.8 -59 11 35.1 10.91
17/3 11 7 57.8 -59 11 35.1 10.23
17/4 11 8 1.9 -59 11 35.1 9.29
17/5 11 8 7.3 -59 11 35.1 SATURATED
17/6 11 8 49.3 -59 11 35.1 9.97
17/7 11 8 54.0 -59 11 35.1 9.00
17/8 11 11 48.7 -59 11 35.1 10.64
17/9 11 12 9.5 -59 11 35.1 10.75
17/10 11 12 17.8 -59 11 35.1 10.88
17/11 11 12 58.6 -59 11 35.1 10.56
17/12 11 12 59.8 -59 11 35.1 10.49
18/1 11 8 30.9 -59 11 47.2 10.78
18/2 11 9 50.9 -59 11 47.2 10.40
18/3 11 11 2.0 -59 11 47.2 10.20
18/4 11 11 23.3 -59 11 47.2 10.99
18/5 11 11 33.3 -59 11 47.2 10.64
18/6 11 12 23.1 -59 11 47.2 10.09
18/7 11 12 38.5 -59 11 47.2 10.37
18/8 11 12 56.2 -59 11 47.2 10.40
18/9 11 13 15.8 -59 11 47.2 10.64
19/1 11 7 4.5 -59 11 59.2 10.95
19/2 11 7 19.3 -59 11 59.2 9.41
19/3 11 7 35.3 -59 11 59.2 SATURATED
19/4 11 8 28.6 -59 11 59.2 10.37
19/5 11 8 43.4 -59 11 59.2 10.58
19/6 11 9 13.0 -59 11 59.2 10.85
19/7 11 11 12.6 -59 11 59.2 10.20
19/8 11 11 15.6 -59 11 59.2 10.69
19/9 11 11 20.3 -59 11 59.2 10.06
19/10 11 11 38.7 -59 11 59.2 8.67
1 9 / 1 1 11 12 2 2 . 5 - 5 9  11  5 9 . 2 1 0 . 8 8
2 0 / 1 11 6 2 0 . 1 - 5 9  12  1 1 . 1 1 0 . 8 1
2 0 / 2 11 6 5 0 . 3 - 5 9  12  1 1 . 1 1 0 . 3 5
2 0 / 3 11 8 3 . 1 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 4 11 8 1 3 . 8 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 5 11 8 2 5 . 0 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 6 11 8 2 8 . 6 - 5 9  12  1 1 . 1 1 0 . 0 6
2 0 / 7 11 8 5 2 . 3 - 5 9  12  1 1 . 1 1 0 . 5 3
2 0 / 8 11 9 1 5 . 7 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 9 11 9 2 1 . 9 - 5 9  12  1 1 . 1 S A T U R A T E D
2 0 / 1 0 11 9 5 8 . 0 - 5 9  12  1 1 . 1 1 0 . 9 1
2 0 / 1 1 11 10 1 1 . 6 - 5 9  12  1 1 . 1 1 0 . 1 1
2 0 / 1 2 11 10 4 1 . 8 - 5 9  12  1 1 . 1 9 . 6 3
2 0 / 1 3 11 10 4 8 . 9 - 5 9  12  1 1 . 1 9 . 6 9
2 0 / 1 4 11 11 1 7 . 9 - 5 9  12  1 1 . 1 1 0 . 3 7
2 0 / 1 5 11 11 1 9 . 7 - 5 9  12  1 1 . 1 1 0 . 8 1
2 0 / 1 6 11 11 4 4 . 0 - 5 9  12  1 1 . 1 1 0 . 0 5
2 0 / 1 7 11 11 5 7 . 6 - 5 9  12  1 1 . 1 8 . 8 9
2 0 / 1 8 11 12 2 9 . 6 - 5 9  12  1 1 . 1 1 0 . 3 5
2 1 / 1 11 7 4 1 . 2 - 5 9  12  2 3 . 1 1 0 . 5 1
2 1 / 2 11 8 3 3 . 3 - 5 9  12  2 3 . 1 1 0 . 8 8
2 1 / 3 11 8 3 9 . 2 - 5 9  12  2 3 . 1 9 . 3 7
2 1 / 4 11 8 4 8 . 7 - 5 9  12  2 3 . 1 9 . 8 9
2 1 / 5 11 9 1 7 . 7 - 5 9  12  2 3 . 1 1 0 . 9 5
2 1 / 6 11 9 4 9 . 1 - 5 9  12  2 3 . 1 1 0 . 2 9
2 2 / 1 11 6 2 7 . 2 - 5 9  12  3 5 . 2 9 . 9 4
2 2 / 2 11 6 4 4 . 3 - 5 9  12  3 5 . 2 S A T U R A T E D
2 2 / 3 11 7 3 9 . 4 - 5 9  12  3 5 . 2 1 0 . 6 1
2 2 / 4 11 11 2 3 . 9 - 5 9  12  3 5 . 2 1 0 . 5 6
2 2 / 5 11 11 4 5 . 8 - 5 9  12  3 5 . 2 1 0 . 4 2
2 2 / 6 11 12 2 5 . 5 - 5 9  12  3 5 . 2 9 . 9 0
2 2 / 7 11 12 5 4 . 5 - 5 9  12  3 5 . 2 1 0 . 9 5
2 2 / 8 11 13 1 7 . 6 - 5 9  12  3 5 . 2 1 0 . 5 1
2 3 / 1 11 7 1 8 . 7 - 5 9  12  4 7 . 1 1 0 . 8 8
2 3 / 2 11 7 3 8 . 2 - 5 9  12  4 7 . 1 1 0 . 8 8
2 3 / 3 11 8 0 . 1 - 5 9  12  4 7 . 1 S A T U R A T E D
2 3 / 4 11 8 3 5 . 1 - 5 9  12  4 7 . 1 9 . 8 9
2 3 / 5 11 9 2 . 9 - 5 9  12  4 7 . 1 1 0 . 7 2
2 3 / 6 11 -  9 1 5 . 9 - 5 9  12  4 7 . 1 1 0 . 9 5
2 3 / 7 11 11 4 9 . 3 - 5 9  12  4 7 . 1 9 . 8 5
2 4 / 1 11 6 4 7 . 3 - 5 9  12  5 9 . 2 9 . 6 3
2 4 / 2 11 7 2 8 . 8 - 5 9  12  5 9 . 2 9 . 8 2
2 4 / 3 11 8 8 . 4 - 5 9  12  5 9 . 2 S A T U R A T E D
2 4 / 4 11 10 5 . 1 - 5 9  12  5 9 . 2 1 0 . 9 1
2 4 / 5 11 11 9 . 1 - 5 9  12  5 9 . 2 1 0 . 3 5
1 9 / 1 1 11  12 2 2 . 5 - 5 9  11  5 9 . 2 1 0 . 8 8
2 0 / 1 11  6 2 0 . 1 - 5 9  12  1 1 . 1 1 0 . 8 1
2 0 / 2 11  6 5 0 . 3 - 5 9  12  1 1 . 1 1 0 . 3 5
2 0 / 3 11  8 3 . 1 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 4 11  8 1 3 . 8 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 5 11  8 2 5 . 0 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 6 11  8 2 8 . 6 - 5 9  12  1 1 . 1 1 0 . 0 6
2 0 / 7 11  8 5 2 . 3 - 5 9  12  1 1 . 1 1 0 . 5 3
2 0 / 8 11  9 1 5 . 7 - 5 9  12  1 1 . 1 1 0 . 9 5
2 0 / 9 11  9 2 1 . 9 - 5 9  12  1 1 . 1 S A T U R A T E D
2 0 / 1 0 11  9 5 8 . 0 - 5 9  12  1 1 . 1 1 0 . 9 1
2 0 / 1 1 11  10 1 1 . 6 - 5 9  12  1 1 . 1 1 0 . 1 1
2 0 / 1 2 11  10 4 1 . 8 - 5 9  12  1 1 . 1 9 . 6 3
2 0 / 1 3 11  10 4 8 . 9 - 5 9  12  1 1 . 1 9 . 6 9
2 0 / 1 4 11  11 1 7 . 9 - 5 9  12  1 1 . 1 1 0 . 3 7
2 0 / 1 5 11  11 1 9 . 7 - 5 9  12  1 1 . 1 1 0 . 8 1
2 0 / 1 6 11  11 4 4 . 0 - 5 9  12  1 1 . 1 1 0 . 0 5
2 0 / 1 7 11  11 5 7 . 6 - 5 9  12  1 1 . 1 8 . 8 9
2 0 / 1 8 11  12 2 9 . 6 - 5 9  12  1 1 . 1 1 0 . 3 5
2 1 / 1 11  7 4 1 . 2 - 5 9  12  2 3 . 1 1 0 . 5 1
2 1 / 2 11  8 3 3 . 3 - 5 9  12  2 3 . 1 1 0 . 8 8
2 1 / 3 11  8 3 9 . 2 - 5 9  12  2 3 . 1 9 . 3 7
2 1 / 4 11  8 4 8 . 7 - 5 9  12  2 3 . 1 9 . 8 9
2 1 / 5 11  9 1 7 . 7 - 5 9  12  2 3 . 1 1 0 . 9 5
2 1 / 6 11  9 4 9 . 1 - 5 9  12  2 3 . 1 1 0 . 2 9
2 2 / 1 11  6 2 7 . 2 - 5 9  12  3 5 . 2 9 . 9 4
2 2 / 2 11  6 4 4 . 3 - 5 9  12  3 5 . 2 S A T U R A T E D
2 2 / 3 11  7 3 9 . 4 - 5 9  12  3 5 . 2 1 0 . 6 1
2 2 / 4 11  11 2 3 . 9 - 5 9  12  3 5 . 2 1 0 . 5 6
2 2 / 5 11  11 4 5 . 8 - 5 9  12  3 5 . 2 1 0 . 4 2
2 2 / 6 11  12 2 5 . 5 - 5 9  12  3 5 . 2 9 . 9 0
2 2 / 7 11  12 5 4 . 5 - 5 9  12  3 5 . 2 1 0 . 9 5
2 2 / 8 11  13 1 7 . 6 - 5 9  12  3 5 . 2 1 0 . 5 1
2 3 / 1 11  7 1 8 . 7 - 5 9  12  4 7 . 1 1 0 . 8 8
2 3 / 2 11  7 3 8 . 2 - 5 9  12  4 7 . 1 1 0 . 8 8
2 3 / 3 11  8 0 . 1 - 5 9  12  4 7 . 1 S A T U R A T E D
2 3 / 4 11  8 3 5 . 1 - 5 9  12  4 7 . 1 9 . 8 9
2 3 / 5 11  9 2 . 9 - 5 9  12  4 7 . 1 1 0 . 7 2
2 3 / 6 11  -  9 1 5 . 9 - 5 9  12  4 7 . 1 1 0 . 9 5
2 3 / 7 11  11 4 9 . 3 - 5 9  12  4 7 . 1 9 . 8 5
2 4 / 1 11  6 4 7 . 3 - 5 9  12  5 9 . 2 9 . 6 3
2 4 / 2 11  7 2 8 . 8 - 5 9  12  5 9 . 2 9 . 8 2
2 4 / 3 11  8 8 . 4 - 5 9  12  5 9 . 2 S A T U R A T E D
2 4 / 4 11  10 5 . 1 - 5 9  12  5 9 . 2 1 0 . 9 1
2 4 / 5 11  11 9 . 1 - 5 9  12  5 9 . 2 1 0 . 3 5
2 4 / 6 11 11 1 8 . 5 - 5 9 12 5 9 . 2 8 . 7 4
2 5 / 1 11 6 3 4 . 3 - 5 9 13 1 1 . 2 1 0 . 9 5
2 5 / 2 11 6 5 3 . 2 - 5 9 13 1 1 . 2 9 . 8 3
2 5 / 3 11 7 3 0 . 5 - 5 9 13 1 1 . 2 9 . 9 4
2 5 / 4 11 8 3 6 . 9 - 5 9 13 1 1 . 2 1 0 . 4 4
2 5 / 5 11 8 4 1 . 0 - 5 9 13 1 1 . 2 1 0 . 4 2
2 5 / 6 11 8 5 7 . 0 - 5 9 13 1 1 . 2 1 0 . 6 7
2 5 / 7 11 9 3 1 . 3 - 5 9 13 1 1 . 2 9 . 3 7
2 5 / 8 11 9 5 9 . 2 - 5 9 13 1 1 . 2 1 0 . 2 0
2 5 / 9 11 10 1 . 0 - 5 9 13 1 1 . 2 1 0 . 0 6
2 5 / 1 0 11 10 3 . 3 - 5 9 13 1 1 . 2 S A T U R A T E D
2 5 / 1 1 11 11 2 0 . 3 - 5 9 13 1 1 . 2 1 0 . 2 5
2 5 / 1 2 11 11 2 3 . 3 - 5 9 13 1 1 . 2 9 . 8 9
2 5 / 1 3 11 11 4 3 . 4 - 5 9 13 1 1 . 2 1 0 . 7 5
2 5 / 1 4 11 12 3 4 . 3 - 5 9 13 1 1 . 2 1 0 . 7 8
2 5 / 1 5 11 12 4 3 . 8 - 5 9 13 1 1 . 2 1 0 . 9 5
2 5 / 1 6 11 12 4 7 . 4 - 5 9 13 1 1 . 2 S A T U R A T E D
2 5 / 1 7 11 12 5 1 . 5 - 5 9 13 1 1 . 2 S A T U R A T E D
2 5 / 1 8 11 13 9 . 9 - 5 9 13 1 1 . 2 1 0 . 6 4
2 6 / 1 11 6 3 2 . 5 - 5 9 13 2 3 . 1 1 0 . 1 4
2 6 / 2 11 7 4 7 . 1 - 5 9 13 2 3 . 1 1 0 . 9 1
2 6 / 3 11 7 5 5 . 4 - 5 9 13 2 3 . 1 1 0 . 7 2
2 6 / 4 11 8 4 2 . 8 - 5 9 13 2 3 . 1 1 0 . 8 8
2 6 / 5 11 9 3 7 . 3 - 5 9 13 2 3 . 1 1 0 . 0 3
2 6 / 6 11 9 4 1 . 1 - 5 9 13 2 3 . 1 1 0 . 9 5
2 6 / 7 11 10 4 3 . 6 - 5 9 13 2 3 . 1 1 0 . 6 1
2 6 / 8 11 10 5 6 . 0 - 5 9 13 2 3 . 1 S A T U R A T E D
2 6 / 9 11 12 1 1 . 8 - 5 9 13 2 3 . 1 9 . 6 5
2 6 / 1 0 11 12 1 9 . 5 - 5 9 13 2 3 . 1 S A T U R A T E D
2 7 / 1 11 6 2 1 . 8 - 5 9 13 3 5 . 1 1 0 . 9 5
2 7 / 2 11 6 3 5 . 5 - 5 9 13 3 5 . 1 9 . 7 6
2 7 / 3 11 7 2 . 7 - 5 9 13 3 5 . 1 9 . 9 3
2 7 / 4 11 7 4 1 . 2 - 5 9 13 3 5 . 1 S A T U R A T E D
2 7 / 5 11 7 5 2 . 4 - 5 9 13 3 5 . 1 1 0 . 9 5
2 7 / 6 11 8 3 6 . 3 - 5 9 13 3 5 . 1 1 0 . 2 2
2 7 / 7 11 10 3 2 . 3 - 5 9 13 3 5 . 1 1 0 . 6 9
2 7 / 8 11 10 5 4 . 3 - 5 9 13 3 5 . 1 S A T U R A T E D
2 7 / 9 11 10 5 9 . 6 - 5 9 13 3 5 . 1 S A T U R A T E D
2 7 / 1 0 11 12 9 . 5 - 5 9 13 3 5 . 1 S A T U R A T E D
2 7 / 1 1 11 12 2 1 . 3 - 5 9 13 3 5 . 1 1 0 . 5 1
2 7 / 1 2 11 13 1 1 . 6 - 5 9 13 3 5 . 1 1 0 . 7 8
2 8 / 1 11 6 4 0 . 2 - 5 9 13 4 7 . 2 9 . 0 7
2 8 / 2 11 10 1 9 . 9 - 5 9 13 4 7 . 2 1 0 . 1 4
2 8 / 3 11 10 4 3 . 6 - 5 9 13 4 7 . 2 1 0 . 2 2
2 8 / 4 11 12 8 . 3 - 5 9 13 4 7 . 2 1 0 . 9 5
2 9 / 1 11 8 5 . 5 - 5 9 13 5 9 . 1 9 . 5 8
2 9 / 2 11 8 3 1 . 5 - 5 9 13 5 9 . 1 1 0 . 7 8
2 9 / 3 11 9 3 0 . 2 - 5 9 13 5 9 . 1 1 0 . 5 8
2 9 / 4 11 10 2 1 . 1 - 5 9 13 5 9 . 1 1 0 . 1 6
2 9 / 5 11 10 4 4 . 8 - 5 9 13 5 9 . 1 1 0 . 7 8
2 9 / 6 11 11 4 4 . 6 - 5 9 13 5 9 . 1 S A T U R A T E D
2 9 / 7 11 13 2 . 2 - 5 9 13 5 9 . 1 1 0 . 7 8
2 9 / 8 11 13 4 . 5 - 5 9 13 5 9 . 1 1 0 . 6 4
LONGITUDE-3 00,LATITUDE-0
LOCATION RA(1950) DEC(1950)
R M S D M S
1/1 12 23 55.4 -62 27 27.1
1/2 12 24 5.5 -62 27 27.1
1/3 12 24 16.7 -62 27 27.1
1/4 12 24 20.3 -62 27 27.1
1/5 12 24 43.4 -62 27 27.1
1/6 12 25 5.9 -62 27 27.1
1/7 12 25 30.8 -62 27 27.1
1/8 12 25 42.0 -62 27 27.1
1/9 12 25 57.4 -62 27 27.1
1/10 12 27 18.0 -62 27 27.1
1/11 12 28 8.3 -62 27 27.1
2/1 12 24 49.3 -62 27 39.1
2/2 12 25 9.5 -62 27 39.1
2/3 12 25 16.6 -62 27 39.1
2/4 12 25 24.9 -62 27 39.1
2/5 12 26 34.7 -62 27 39.1
2/6 12 27 35.1 -62 27 39.1
2/7 12 27 45.2 -62 27 39.1
2/8 12 27 51.1 -62 27 39.1
2/9 12 28 26.1 -62 27 39.1
3/1 12 25 15.4 -62 27 51.0
3/2 12 25 39.7 -62 27 51.0
3/3 12 25 48.5 -62 27 51.0
3/4 12 25 52.1 -62 27 51.0
3/5 12 26 8.1 -62 27 51.0
3/6 12 26 34.1 -62 27 51.0
3/7 12 27 9.1 -62 27 51.0
3/8 12 27 10.3 -62 27 51.0
3/9 12 27 17.4 -62 27 51.0
3/10 12 27 47.0 -62 27 51.0
3/11 12 27 52.3 -62 27 51.0
3/12 12 28 19.0 -62 27 51.0
4/1 12 24 9.3 -62 28 3.0
4/2 12 24 13.8 -62 28 3.0





































4/4 12 25 2.3 -62 28 3.0 10.10
4/5 12 25 13.6 -62 28 3.0 10.22
4/6 12 25 27.2 -62 28 3.0 10.33
4/7 12 27 12.3 -62 28 3.0 10.31
4/8 12 28 7.1 -62 28 3.0 10.97
5/1 12 24 41.0 -62 28 15.1 9.70
5/2 12 25 34.9 -62 28 15.1 10.93
5/3 12 26 48.4 -62 28 15.1 10.55
5/4 12 28 37.3 -62 28 15.1 10.22
6/1 12 23 59.6 -62 28 27.0 10.97
6/2 12 25 24.3 -62 28 27.0 10.07
6/3 12 27 14.4 -62 28 27.0 9.78
6/4 12 27 31.0 -62 28 27.0 10.25
6/5 12 27 37.5 -62 28 27.0 10.87
6/6 12 28 11.3 -62 28 27.0 SATURATED
7/1 12 24 42.8 -62 28 39.1 10.51
7/2 12 24 57.0 -62 28 39.1 10.80
7/3 12 25 36.4 -62 28 39.1 10.02
7/4 12 25 56.8 -62 28 39.1 10.71
7/5 12 26 24.7 -62 28 39.1 10.68
7/6 12 26 35.9 -62 28 39.1 SATURATED
7/7 12 26 54.3 -62 28 39.1 SATURATED
7/8 12 27 3.2 -62 28 39.1 SATURATED
7/9 12 27 6.1 -62 28 39.1 10.08
7/10 12 27 57.0 -62 28 39.1 10.80
7/11 12 28 1.8 -62 28 39.1 10.15
7/12 12 28 21.3 -62 28 39.1 SATURATED
8/1 12 24 32.1 -62 28 51.1 SATURATED
8/2 12 24 45.8 -62 28 51.1 10.24
8/3 12 25 29.6 -62 28 51.1 9.34
8/4 12 25 37.9 -62 28 51.1 SATURATED
8/5 12 25 55.6 -62 28 51.1 10.87
8/6 12 26 4.5 -62 28 51.1 10.24
8/7 12 26 29.4 -62 28 51.1 8.89
8/8 12 27 23.9 -62 28 51.1 10.97
8/9 12 28 37.9 -62 28 51.1 10.66
9/1 12 24 47.0 -62 29 3.0 10.71
9/2 12 24 50.5 -62 29 3.0 SATURATED
9/3 12 24 60.0 -62 29 3.0 9.90
9/4 12 25 17.2 -62 29 3.0 9.59
9/5 12 25 24.3 -62 29 3.0 10.08
9/6 12 26 31.2 -62 29 3.0 9.05
9/7 12 27 26.3 -62 29 3.0 10.25
9/8 12 27 30.4 -62 29 3.0 10.13
9/9 12 27 55.3 -62 29 3.0 10.22
9/10 12 28 0.6 -62 29 3.0 10.90
9/11 12 28 46.2 -62 29 3.0 10.97
10/1 12 24 49.6 -62 29 15.0 10.97
10/2 12 25 1.2 -62 29 15.0 10.05
10/3 12 25 5.9 -62 29 15.0 10.90
10/4 12 26 59.0 -62 29 15.0 10.74
10/5 12 27 20.9 -62 29 15.0 10.74
10/6 12 28 1.8 -62 29 15.0 10.93
10/7 12 28 13.6 -62 29 15.0 10.97
10/8 12 28 16.9 -62 29 15.0 10.97
10/9 12 28 30.8 -62 29 15.0 9.93
10/10 12 28 43.8 -62 29 15.0 9.33
11/1 12 23 48.9 -62 29 27.1 SATURATED
11/2 12 23 57.8 -62 29 27.1 9.85
11/3 12 25 34.3 -62 29 27.1 SATURATED
11/4 12 26 11.0 -62 29 27.1 10.90
11/5 12 26 18.7 -62 29 27.1 10.02
11/6 12 27 18.0 -62 29 27.1 10.55
11/7 12 27 25.7 -62 29 27.1 10.60
11/8 12 28 29.6 -62 29 27.1 SATURATED
12/1 12 23 54.2 -62 29 39.0 10.68
12/2 12 24 36.9 -62 29 39.0 9.04
12/3 12 25 13.6 -62 29 39.0 10.60
12/4 12 25 16.6 -62 29 39.0 9.37
12/5 12 25 59.8 -62 29 39.0 10.97
12/6 12 26 0.4 -62 29 39.0 9.15
12/7 12 26 41.8 -62 29 39.0 10.97
12/8 12 26 51.9 -62 29 39.0 10.83
12/9 12 27 3.8 -62 29 39.0 SATURATED
12/10 12 27 41.4 -62 29 39.0 10.97
12/11 12 28 0.0 -62 29 39.0 SATURATED
12/12 12 28 23.1 -62 29 39.0 SATURATED
14/1 12 24 17.9 -62 30 3.1 9.97
14/2 12 24 38.1 -62 30 3.1 9.89
14/3 12 25 15.4 -62 30 3.1 10.71
14/4 12 25 30.2 -62 30 3.1 10.97
14/5 12 26 44.8 -62 30 3.1 10.71
14/6 12 27 16.8 -62 30 3.1 10.46
14/7 12 27 24.5 -62 30 3.1 10.27
14/8 12 27 28.0 -62 30 3.1 10.66
14/9 12 28 40.3 -62 30 3.1 10.25
13/1 12 23 55.4 -62 29 51.0 10.24
13/2 12 24 19.1 -62 29 51.0 10.42
13/3 12 24 21.5 -62 29 51.0 10.44
13/4 12 24 45.2 -62 29 51.0 9.13
13/5 12 25 29.6 -62 29 51.0 SATURATED
13/6 12 25 49.1 -62 29 51.0 10.97
13/7 12 26 14.0 -62 29 51.0 SATURATED
13/8 12 26 43.0 “62 29 51.0 10.97
13/9 12 27 21.5 -62 29 51.0 10.46
13/10 12 27 23.3 -62 29 51.0 10.97
13/11 12 28 8.3 -62 29 51.0 10.66
13/12 12 28 10.1 -62 29 51.0 10.63
13/13 12 28 35.5 -62 29 51.0 10.22
14/1 12 24 17.9 -62 30 3.1 9.97
14/2 12 24 38.1 -62 30 3.1 9.89
14/3 12 25 15.4 -62 30 3.1 10.71
14/4 12 25 30.2 -62 30 3.1 10.97
14/5 12 26 44.8 -62 30 3.1 10.71
14/6 12 27 16.8 -62 30 3.1 10.46
14/7 12 27 24.5 -62 30 3.1 10.27
14/8 12 27 28.0 -62 30 3.1 10.66
14/9 12 28 40.3 -62 30 3.1 10.25
15/1 12 25 10.6 -62 30 15.0 9.88
15/2 12 26 53.1 -62 30 15.0 10.66
15/3 12 26 57.8 -62 30 15.0 9.21
15/4 12 27 1.4 -62 30 15.0 10.22
15/5 12 27 3.8 -62 30 15.0 9.14
15/6 12 28 4.7 -62 30 15.0 10.97
15/7 12 28 10.7 -62 30 15.0 10.97
15/8 12 28 46.2 -62 30 15.0 10.46
16/1 12 24 0.2 -62 30 27.0 10.97
16/2 12 24 49.9 -62 30 27.0 10.80
16/3 12 25 8.3 -62 30 27.0 10.03
16/4 12 26 31.8 -62 30 27.0 SATURATED
16/5 12 27 10.3 -62 30 27.0 SATURATED
16/6 12 28 1.8 -62 30 27.0 10.44
17/1 12 24 31.6 -62 30 39.1 SATURATED
17/2 12 25 23.7 -62 30 39.1 10.63
17/3 12 25 30.5 -62 30 39.1 10.80
17/4 12 25 54.5 -62 30 39.1 SATURATED
17/5 12 26 9.9 -62 30 39.1 10.22
17/6 12 26 15.2 -62 30 39.1 10.63
17/7 12 27 18.3 -62 30 39.1 10.90
17/8 12 27 20.9 -62 30 39.1 10.97
17/9 12 27 36.9 -62 30 39.1 9.34
17/10 12 28 28.4 -62 30 39.1 SATURATED
18/1 12 24 3.7 -62 30 51.0 10.55
18/2 12 24 13.2 -62 30 51.0 10.46
18/3 12 24 20.3 -62 30 51.0 10.53
18/4 12 24 51.1 -62 30 51.0 10.97
18/5 12 27 18.0 -62 30 51.0 10.80
18/6 12 27 55.9 -62 30 51.0 10.33
18/7 12 28 26.1 -62 30 51.0 10.16
19/1 12 24 26.2 -62 31 3.0 10.71
19/2 12 26 2.8 -62 31 3.0 10.03
19/3 12 27 37.5 -62 31 3.0 9.21
19/4 12 27 57.6 -62 31 3.0 10.46
20/1 12 23 49.5 -62 31 15.1 9.12
20/2 12 23 53.6 -62 31 15.1 9.53
20/3 12 24 16.2 -62 31 15.1 10.37
20/4 12 25 36.1 -62 31 15.1 10.55
20/5 12 26 21.1 -62 31 15.1 10.80
20/6 12 26 26.4 -62 31 15.1 10.37
20/7 12 26 44.8 -62 31 15.1 10.97
20/8 12 27 2.6 -62 31 15.1 10.63
20/9 12 27 15.6 -62 31 15.1 10.97
20/10 12 27 30.4 -62 31 15.1 10.22
20/11 12 28 22.5 -62 31 15.1 10.63
20/12 12 28 32.0 -62 31 15.1 10.87
20/13 12 28 42.6 -62 31 15.1 SATURATED
21/1 12 24 8.5 -62 31 27.0 10.90
21/2 12 24 11.4 -62 31 27.0 10.97
21/3 12 24 58.8 -62 31 27.0 10.46
21/4 12 25 20.7 -62 31 27.0 9.56
21/5 12 25 33.1 -62 31 27.0 SATURATED
21/6 12 26 5.1 -62 31 27.0 9.16
21/7 12 26 11.6 -62 31 27.0 9.04
21/8 12 26 38.9 -62 31 27.0 10.58
21/9 12 26 57.8 -62 31 27.0 10.74
21/10 12 27 45.2 -62 31 27.0 10.63
21/11 12 27 51.1 -62 31 27.0 9.42
21/12 12 28 0.6 -62 31 27.0 SATURATED
21/13 12 28 25.5 -62 31 27.0 10.71
21/14 12 28 46.2 -62 31 27.0 10.83
22/1 12 24 2.5 -62 31 39.0 10.08
22/2 12 24 15.0 -62 31 39.0 9.74
22/3 12 25 1.2 -62 31 39.0 8.76
22/4 12 25 13.0 -62 31 39.0 10.20
22/5 12 25 36.1 -62 31 39.0 10.90
22/6 12 26 13.4 -62 31 39.0 SATURATED
22/7 12 26 33.5 -62 31 39.0 10.97
22/8 12 28 2.7 -62 31 39.0 10.00
22/9 12 28 36.1 -62 31 39.0 9.67
23/1 12 25 49.7 -62 31 51.1 10.66
2 3 / 2 12 26 1 8 . 7 - 6 2 31 5 1 . 1 S A T U R A T E D
2 3 / 3 12 26 2 8 . 2 - 6 2 31 5 1 . 1 S A T U R A T E D
2 3 / 4 12 27 1 3 . 2 - 6 2 31 5 1 . 1 S A T U R A T E D
2 3 / 5 12 27 3 4 . 5 - 6 2 31 5 1 . 1 S A T U R A T E D
2 3 / 6 12 27 4 6 . 7 - 6 2 31 5 1 . 1 1 0 . 3 5
2 3 / 7 12 27 4 8 . 2 - 6 2 31 5 1 . 1 1 0 . 9 7
2 3 / 8 12 27 5 5 . 9 - 6 2 31 5 1 . 1 1 0 . 6 6
2 3 / 9 12 28 2 4 . 9 - 6 2 31 5 1 . 1 8 . 9 2
2 3 / 1 0 12 28 3 9 . 7 - 6 2 31 5 1 . 1 9 . 2 9
2 4 / 1 12 24 1 7 . 9 - 6 2 32 3 . 1 1 0 . 9 7
2 4 / 2 12 24 2 6 . 2 - 6 2 32 3 . 1 9 . 2 6
2 4 / 3 12 25 2 6 . 6 - 6 2 32 3 . 1 1 0 . 1 0
2 4 / 4 12 26 1 . 6 - 6 2 32 3 . 1 S A T U R A T E D
2 4 / 5 12 26 8 . 7 - 6 2 32 3 . 1 1 0 . 8 3
2 4 / 6 12 26 1 1 . 0 - 6 2 32 3 . 1 9 . 8 6
2 4 / 7 12 26 2 7 . 0 - 6 2 32 3 . 1 9 . 8 0
2 4 / 8 12 27 2 5 . 1 - 6 2 32 3 . 1 1 0 . 7 1
2 4 / 9 12 27 5 2 . 9 - 6 2 32 3 . 1 1 0 . 0 5
2 4 / 1 0 12 28 3 . 6 - 6 2 32 3 . 1 9 . 5 5
2 4 / 1 1 12 28 3 0 . 5 - 6 2 32 3 . 1 1 0 . 8 3
2 4 / 1 2 12 28 4 0 . 9 - 6 2 32 3 . 1 9 . 8 5
2 5 / 1 12 24 4 1 . 0 - 6 2 32 1 5 . 0 1 0 . 4 6
2 5 / 2 12 24 5 6 . 4 - 6 2 32 1 5 . 0 1 0 . 8 0
2 5 / 3 12 25 5 1 . 5 - 6 2 32 1 5 . 0 1 0 . 6 6
2 5 / 4 12 26 1 2 . 2 - 6 2 32 1 5 . 0 1 0 . 1 3
2 5 / 5 12 27 1 5 . 6 - 6 2 32 1 5 . 0 1 0 . 7 4
2 5 / 6 12 27 5 4 . 7 - 6 2 32 1 5 . 0 9 . 0 2
2 5 / 7 12 28 9 . 5 - 6 2 32 1 5 . 0 9 . 5 6
2 5 / 8 12 28 2 1 . 3 - 6 2 32 1 5 . 0 1 0 . 5 8
2 6 / 1 12 23 5 5 . 4 - 6 2 32 2 7 . 1 S A T U R A T E D
2 6 / 2 12 24 7 . 3 - 6 2 32 2 7 . 1 1 0 . 4 4
2 6 / 3 12 25 5 0 . 3 - 6 2 32 2 7 . 1 1 0 . 4 6
2 6 / 4 12 26 6 . 3 - 6 2 32 2 7 . 1 1 0 . 9 7
2 6 / 5 12 26 2 9 . 4 - 6 2 32 2 7 . 1 1 0 . 9 7
2 6 / 6 12 27 0 . 2 - 6 2 32 2 7 . 1 9 . 7 2
2 6 / 7 12 27 6 . 7 - 6 2 32 2 7 . 1 1 0 . 9 7
2 6 / 8 12 27 1 6 . 2 - 6 2 32 2 7 . 1 1 0 . 4 6
2 6 / 9 12 27 5 8 . 5 - 6 2 32 2 7 . 1 9 . 6 3
2 6 / 1 0 12 28 1 0 . 7 - 6 2 32 2 7 . 1 1 0 . 9 7
2 6 / 1 1 12 28 1 6 . 0 - 6 2 32 2 7 . 1 S A T U R A T E D
2 7 / 1 12 24 4 . 3 - 6 2 32 3 9 . 0 9 . 6 4
2 7 / 2 12 24 1 2 . 0 - 6 2 32 3 9 . 0 1 0 . 2 4
2 7 / 3 12 24 2 0 . 3 - 6 2 32 3 9 . 0 1 0 . 4 2
2 7 / 4 12 25 4 2 . 6 - 6 2 32 3 9 . 0 1 0 . 6 0
2 7 / 5 12 26 7 . 5 - 6 2 32 3 9 . 0 1 0 . 6 0
2 7 / 6
2 7 / 7
2 7 / 8
2 7 / 9
2 7 / 1 0
2 7 / 1 1
2 8 / 1
2 8 / 2
2 8 / 3
2 8 / 4
2 8 / 5
2 8 / 6
2 8 / 7
2 8 / 8
12  26  1 8 . 2  
12  26  3 2 . 4  
12  26  5 3 . 7  
12  27  2 5 . 1  
12  27  5 3 . 5
12  28  3 0 . 2  
12  24  1 8 . 5  
12  24  2 3 . 9  
12  25  4 5 . 6  
12  25  4 7 . 9
12  26  4 5 . 7  
12  27  3 2 . 8  
12  28  7 . 7
12  28  1 9 . 6
- 6 2  32  3 9 . 0  
- 6 2  32  3 9 . 0  
- 6 2  32  3 9 . 0  
- 6 2  32  3 9 . 0  
- 6 2  32  3 9 . 0
- 6 2  32  3 9 . 0  
- 6 2  32  5 1 . 0  
- 6 2  32  5 1 . 0  
- 6 2  32  5 1 . 0  
- 6 2  32  5 1 . 0
- 6 2  32  5 1 . 0  
- 6 2  32  5 1 . 0  
- 6 2  32  5 1 . 0  
- 6 2  32  5 1 . 0
9 . 4 7
1 0 . 6 6
1 0 . 2 2
1 0 . 9 7  
SATURATED
9 . 6 6
1 0 . 9 7  
1 0 . 8 3  
1 0 . 7 1
1 0 . 9 7
9 . 0 4
9 . 6 7
1 0 . 9 7  
SATURATED
LONGITUDE-310,LATITUDE=0














1/2 13 49 32.0 -61 36 19.2 SATURATED
1/3 13 50 4.8 -61 36 19.2 10.77
1/4 13 51 10.3 -61 36 19.2 10.37
1/5 13 52 51.5 -61 36 19.2 9.92
1/6 13 52 59.2 -61 36 19.2 9.90
1/7 13 53 31.2 -61 36 19.2 SATURATED
1/8 13 54 55.9 -61 36 19.2 10.00
1/9 13 55 22.0 -61 36 19.2 10.11
1/10 13 55 42.1 -61 36 19.2 10.34
1/11 13 55 45.1 -61 36 19.2 9.93
2/1 13 49 52.0 -61 36 13.1 10.67
2/2 13 49 58.3 -61 36 13.1 10.77
2/3 13 52 21.9 -61 36 13.1 10.07
2/4 13 52 38.4 -61 36 13.1 SATURATED
2/5 13 52 46.1 -61 36 13.1 9.89
2/6 13 52 50.3 -61 36 13.1 10.44
2/7 13 53 33.2 -61 36 13.1 SATURATED
3/1 13 49 27.8 -61 36 7.2 9.97
3/2 13 49 37.8 -61 36 7.2 10.32
3/3 13 49 51.2 -61 36 7.2 10.30
3/4 13 50 36.2 -61 36 7.2 10.70
3/5 13 51 32.1 -61 36 7.2 10.81
3/6 13 51 57.0 -61 36 7.2 10.25
3/7 13 52 15.9 -61 36 7.2 10.37
3/8 13 52 23.1 -61 36 7.2 10.25
3/9 13 52 43.8 -61 36 7.2 10.32
3/10 13 53 56.0 -61 36 7.2 10.42
3/11 13 55 22.5 -61 36 7.2 10.27
4/1 13 49 21.5 -61 36 1.2 9.64
4/2 13 51 14.9 -61 36 1.2 9.45
4/3 13 53 6.3 -61 36 1.2 10.21
4/4 13 53 41.2 -61 36 1.2 10.81
4/5 13 54 22.4 -61 36 1.2 9.52
4/6 13 54 24.5 -61 36 1.2 9.74
5 / 1 13 49 5 . 8 - 6 1 35 5 5 . 1 1 0 . 5 5
5 / 2 13 49 2 1 . 8 - 6 1 35 5 5 . 1 9 . 4 0
5 / 3 13 49 2 6 . 6 - 6 1 35 5 5 . 1 9 . 3 1
5 / 4 13 49 5 4 . 4 - 6 1 35 5 5 . 1 1 0 . 2 5
5 / 5 13 50 1 4 . 0 - 6 1 35 5 5 . 1 9 . 8 3
5 / 6 13 50 1 6 . 3 - 6 1 35 5 5 . 1 9 . 1 4
5 / 7 13 50 2 9 . 9 - 6 1 35 5 5 . 1 S A T U R A T E D
5 / 8 13 51 0 . 7 - 6 1 35 5 5 . 1 S A T U R A T E D
5 / 9 13 51 4 . 3 - 6 1 35 5 5 . 1 8 . 8 9
5 / 1 0 13 52 2 4 . 8 - 6 1 35 5 5 . 1 9 . 8 9
5 / 1 1 13 54 1 3 . 2 - 6 1 35 5 5 . 1 1 0 . 3 0
5 / 1 2 13 54 5 8 . 8 - 6 1 35 5 5 . 1 1 0 . 7 7
5 / 1 3 13 55 2 3 . 7 - 6 1 35 5 5 . 1 1 0 . 5 8
6 / 1 13 49 5 9 . 7 - 6 1 35 4 9 . 2 1 0 . 3 9
6 / 2 13 51 1 3 . 2 - 6 1 35 4 9 . 2 9 . 6 4
6 / 3 13 52 5 1 . 5 - 6 1 35 4 9 . 2 1 0 . 8 1
6 / 4 13 53 2 7 . 0 - 6 1 35 4 9 . 2 9 . 4 9
6 / 5 13 55 1 7 . 2 - 6 1 35 4 9 . 2 1 0 . 1 7
6 / 6 13 55 5 1 . 5 - 6 1 35 4 9 . 2 1 0 . 7 7
7 / 1 13 50 3 4 . 1 - 6 1 35 4 3 . 2 9 . 5 2
7 / 2 13 50 4 0 . 6 - 6 1 35 4 3 . 2 1 0 . 8 1
7 / 3 13 51 3 2 . 1 - 6 1 35 4 3 . 2 9 . 4 2
7 / 4 13 51 3 5 . 1 - 6 1 35 4 3 . 2 9 . 7 7
7 / 5 13 52 3 9 . 0 - 6 1 35 4 3 . 2 9 . 1 2
7 / 6 13 52 5 2 . 7 - 6 1 35 4 3 . 2 1 0 . 6 4
7 / 7 13 55 4 . 7 - 6 1 35 4 3 . 2 9 . 1 4
7 / 8 13 55 3 8 . 5 - 6 1 35 4 3 . 2 9 . 6 4
8 / 1 13 49 1 1 . 2 - 6 1 35 3 7 . 1 9 . 8 6
8 / 2 13 50 2 9 . 9 - 6 1 35 3 7 . 1 1 0 . 8 1
8 / 3 13 51 5 . 2 - 6 1 35 3 7 . 1 1 0 . 8 1
8 / 4 13 51 5 1 . 1 - 6 1 35 3 7 . 1 1 0 . 8 1
8 / 5 13 51 5 8 . 8 - 6 1 35 3 7 . 1 9 . 0 0
8 / 6 13 52 3 6 . 7 - 6 1 35 3 7 . 1 S A T U R A T E D
8 / 7 13 53 8 . 7 - 6 1 35 3 7 . 1 S A T U R A T E D
8 / 8 13 55 2 7 . 5 - 6 1 35 3 7 . 1 1 0 . 7 7
9 / 1 13 49 4 0 . 2 - 6 1 35 3 1 . 2 1 0 . 1 3
9 / 2 13 50 3 8 . 8 - 6 1 35 3 1 . 2 S A T U R A T E D
9 / 3 13 52 1 6 . 5 - 6 1 35 3 1 . 2 S A T U R A T E D
9 / 4 13 53 5 . 1 - 6 1 35 3 1 . 2 1 0 . 7 7
9 / 5 13 53 5 0 . 1 - 6 1 35 3 1 . 2 1 0 . 0 4
9 / 6 13 55 4 9 . 1 - 6 1 35 3 1 . 2 S A T U R A T E D
1 0 / 1 13 50 2 . 7 - 6 1 35 2 5 . 2 S A T U R A T E D
1 0 / 2 13 51 4 7 . 5 - 6 1 35 2 5 . 2 9 . 8 9
1 0 / 3 13 51 5 4 . 0 - 6 1 35 2 5 . 2 1 0 . 8 1
1 0 / 4 13 52 3 8 . 4 - 6 1 35 2 5 . 2 9 . 0 3
10/5 13 53 33.5 -61 35 25.2 SATURATED
10/6 13 54 26.8 -61 35 25.2 10.49
10/7 13 54 57.0 -61 35 25.2 9.35
10/8 13 55 36.7 -61 35 25.2 10.77
10/9 13 55 58.6 -61 35 25.2 SATURATED
11/1 13 49 45.5 -61 35 19.1 10.81
11/2 13 50 28.8 -61 35 19.1 SATURATED
11/3 13 50 42.4 -61 35 19.1 9.84
11/4 13 50 45.3 -61 35 19.1 10.47
11/5 13 51 57.6 -61 35 19.1 9.29
11/6 13 53 26.1 -61 35 19.1 9.51
11/7 13 54 2.5 -61 35 19.1 10.23
11/8 13 54 11.4 -61 35 19.1 10.81
11/9 13 54 41.0 -61 35 19.1 8.69
11/10 13 54 55.2 -61 35 19.1 9.74
12/1 13 50 8.6 -61 35 13.2 10.64
12/2 13 50 26.4 -61 35 13.2 10.09
12/3 13 52 56.8 -61 35 13.2 8.85
12/4 13 53 10.4 -61 35 13.2 SATURATED
12/5 13 54 52.3 -61 35 13.2 SATURATED
12/6 13 55 50.3 -61 35 13.2 9.40
13/1 13 49 14.7 -61 35 7.2 10.47
13/2 13 49 37.8 -61 35 7.2 9.61
13/3 13 50 22.8 -61 35 7.2 10.25
13/4 13 50 42.1 -61 35 7.2 10.49
13/5 13 52 1.7 -61 35 7.2 9.00
14/1 13 50 36.5 -61 35 1.1 SATURATED
14/2 13 51 7.8 -61 35 1.1 SATURATED
14/3 13 51 11.4 -61 35 1.1 10.74
14/4 13 51 38.6 -61 35 1.1 10.81
14/5 13 52 46.1 -61 35 1.1 10.81
14/6 13 52 54.4 -61 35 1.1 SATURATED
14/7 13 53 27.0 -61 35 1.1 10.25
14/8 13 54 0.8 -61 35 1.1 9.95
14/9 13 54 57.0 -61 35 1.1 9.89
15/1 13 50 6.8 -61 34 55.2 9.50
15/2 13 50 43.6 -61 34 55.2 SATURATED
15/3 13 53 1.5 -61 34 55.2 10.34
16/1 13 49 25.4 -61 34 49.2 10.67
16/2 13 50 41.8 -61 34 49.2 10.49
16/3 13 51 6.7 -61 34 49.2 10.44
16/4 13 52 22.8 -61 34 49.2 SATURATED
16/5 13 52 36.7 -61 34 49.2 10.77
16/6 13 53 8.1 -61 34 49.2 10.19
16/7 13 54 14.4 -61 34 49.2 SATURATED
16/8 13 54 38.4 -61 34 49.2 10.05
16/9 13 55 24.9 -61 34 49.2 10.37
17/1 13 48 58.4 -61 34 43.1 SATURATED
17/2 13 49 34.9 -61 34 43.1 10.47
17/3 13 49 43.7 -61 34 43.1 10.81
17/4 13 50 33.5 -61 34 43.1 9.17
17/5 13 50 54.8 -61 34 43.1 10.30
17/6 13 51 23.8 -61 34 43.1 SATURATED
17/7 13 53 27.6 -61 34 43.1 10.64
17/8 13 53 54.8 -61 34 43.1 SATURATED
17/9 13 54 39.3 -61 34 43.1 9.32
17/10 13 54 47.0 -61 34 43.1 10.81
17/11 13 54 49.0 -61 34 43.1 10.05
17/12 13 55 43.2 -61 34 43.1 10.44
18/1 13 49 17.7 -61 34 37.2 10.11
18/2 13 49 20.4 -61 34 37.2 10.13
18/3 13 53 17.5 -61 34 37.2 8.86
18/4 13 53 26.4 -61 34 37.2 9.89
18/5 13 53 40.6 -61 34 37.2 10.11
18/6 13 54 4.3 -61 34 37.2 SATURATED
18/7 13 54 12.0 -61 34 37.2 9.74
18/8 13 54 33.3 -61 34 37.2 9.05
18/9 13 54 58.8 -61 34 37.2 10.42
18/10 13 55 39.1 -61 34 37.2 10.05
18/11 13 55 53.0 -61 34 37.2 10.81
19/1 13 51 25.9 -61 34 31.2 10.61
19/2 13 52 32.5 -61 34 31.2 10.21
19/3 13 52 58.0 -61 34 31.2 10.81
19/4 13 53 50.1 -61 34 31.2 10.81
19/5 13 54 0.2 -61 34 31.2 SATURATED
19/6 13 54 53.5 -61 34 31.2 SATURATED
19/7 13 55 30.2 -61 34 31.2 9.39
20/1 13 48 57.6 -61 34 25.1 SATURATED
20/2 13 49 40.8 -61 34 25.1 9.81
20/3 13 50 10.4 -61 34 25.1 10.77
20/4 13 50 25.8 -61 34 25.1 10.70
20/5 13 50 34.1 -61 34 25.1 10.27
20/6 13 51 26.8 -61 34 25.1 10.34
20/7 13 51 33.9 -61 34 25.1 10.32
20/8 13 51 55.2 -61 34 25.1 10.74
20/9 13 52 46.7 -61 34 25.1 9.71
20/10 13 53 16.4 -61 34 25.1 SATURATED
20/11 13 53 21.7 -61 34 25.1 10.25
20/12 13 54 3.7 -61 34 25.1 9.63
20/13 13 54 49.9 -61 34 25.1 SATURATED
2 0 / 1 4 13 55 5.9 -61 34 2 5.1 1 0 . 8 1
2 0 / 1 5 13 55 4 3 . 2 -61 34 2 5 . 1 1 0 . 4 9
2 0 / 1 6 13 55 50.0 -61 34 2 5 . 1 1 0 . 4 9
2 1 / 1 13 51 38. 0 -61 34 1 9 . 2 9 . 5 4
2 1 / 2 13 53 18.1 -61 34 1 9 . 2 9 . 9 8
21/3 13 53 55.4 -61 34 1 9 . 2 1 0 . 8 1
2 1 / 4 13 55 21.3 -61 34 1 9 . 2 SATURATED
2 2 / 1 13 49 2 8.4 -61 34 1 3 . 2 1 0 . 5 2
2 2 / 2 13 49 4 6 . 7 -61 34 1 3 . 2 1 0 . 7 7
2 2 / 3 13 50 4 8 . 9 -61 34 1 3 . 2 9 . 7 7
2 2 / 4 13 51 30.9 -61 34 1 3 . 2 1 0 . 4 4
2 2 / 5 13 51 4 0 . 4 -61 34 1 3 . 2 1 0 . 1 9
2 2 / 6 13 53 1 3.4 -61 34 1 3 . 2 9 . 9 2
2 2 / 7 13 53 4 6 . 0 -61 34 1 3 . 2 1 0 . 7 7
2 2 / 8 13 54 4.9 -61 34 1 3 . 2 1 0 . 8 1
2 2 / 9 13 54 2 3.9 -61 34 1 3 . 2 1 0 . 0 4
2 2 / 1 0 13 54 3 1.6 -61 34 1 3 . 2 9 . 9 0
2 2 / 1 1 13 54 53.5 -61 34 1 3 . 2 9 . 1 3
2 2 / 1 2 13 54 57.0 -61 34 1 3 . 2 8 . 9 9
2 3 / 1 13 49 2 1.2 -61 34 7.1 9 . 2 7
2 3 / 2 13 49 3 8 . 4 -61 34 7.1 SATURATED
2 3 / 3 13 50 6.3 -61 34 7.1 9 . 7 4
2 3 / 4 13 50 56.6 -61 34 7.1 1 0 . 7 7
2 3 / 5 13 51 52.8 -61 34 7.1 SATURATED
2 3 / 6 13 51 55.2 -61 34 7.1 1 0 . 2 3
2 3 / 7 13 52 4 9 . 7 -61 34 7.1 1 0 . 3 9
2 3 / 8 13 53 1 1 . 6 -61 34 7.1 SATURATED
2 3 / 9 13 53 57.2 -61 34 7.1 1 0 . 2 5
2 4 / 1 13 49 5.3 -61 34 1.2 1 0 . 0 2
2 4 / 2 13 49 8.8 -61 34 1.2 8 . 5 6
2 4 / 3 13 49 3 2 . 5 -61 34 1.2 1 0 . 8 1
2 4 / 4 13 50 59.0 -61 34 1.2 8 . 8 7
2 4 / 5 13 51 4 8 . 1 -61 34 1.2 1 0 . 7 7
2 4 / 6 13 53 54.5 -61 34 1.2 1 0 . 8 1
2 5 / 1 13 49 21. 2 -61 33 55.3 1 0 . 8 1
2 5 / 2 13 49 59.1 -61 33 55.3 1 0 . 4 2
2 5/3 13 50 1 2.8 -61 33 55. 3 9 . 3 5
2 5 / 4 13 51 1.3 -61 33 55.3 1 0 . 4 9
2 5 / 5 13 52 5.9 -61 33 5 5.3 1 0 . 3 0
2 5 / 6 13 52 1 8 . 9 -61 33 55.3 9 . 7 3
2 5 / 7 13 52 2 7 . 8 -61 33 5 5.3 1 0 . 6 1
2 5 / 8 13 53 1 6 . 9 -61 33 5 5.3 9 . 2 4
2 5 / 9 13 53 51.3 -61 33 5 5.3 9 . 1 9
2 5 / 1 0 13 54 1 7 . 4 -61 33 5 5.3 9 . 8 3
2 5 / 1 1 13 54 54.1 -61 33 5 5 . 3 9 . 0 0
2 5 / 1 2 13 55 2 4.9 -61 33 55.3 1 0 . 7 4
2 6 / 1 13 49 4 7 . 9 “ 61 33 4 9 . 2 1 0 . 1 1
2 6 / 2 13 50 22.2 “ 61 33 4 9 . 2 1 0 . 4 9
2 6 / 3 13 50 25.2 -61 33 4 9 . 2 1 0 . 2 1
2 6 / 4 13 50 4 3 . 9 -61 33 4 9 . 2 1 0 . 8 1
2 6 / 5 13 51 30.3 -61 33 4 9 . 2 1 0 . 2 5
2 6 / 6 13 51 6 0 . 0 -61 33 4 9 . 2 1 0 . 1 7
2 6 / 7 13 52 2 6.0 -61 33 4 9 . 2 9 . 2 1
2 6 / 8 13 52 50.3 -61 33 4 9 . 2 1 0 . 4 9
2 6 / 9 13 54 3 9.9 -61 33 4 9 . 2 SATURATED
2 6 / 1 0 13 54 4 4 . 0 -61 33 4 9 . 2 1 0 . 0 5
2 6 / 1 1 13 54 51.7 -61 33 4 9 . 2 1 0 . 2 5
2 7 / 1 13 48 59.9 -61 33 4 3 . 2 1 0 . 3 2
2 7 / 2 13 49 4 1 . 4 -61 33 4 3 . 2 1 0 . 3 0
2 7 / 3 13 50 0.9 -61 33 4 3 . 2 1 0 . 0 2
2 7 / 4 13 51 1 1 . 4 -61 33 4 3 . 2 SATURATED
2 7 / 5 13 51 39. 2 -61 33 4 3 . 2 1 0 . 5 5
2 7 / 6 13 52 2 2 . 5 -61 33 4 3 . 2 1 0 . 8 1
2 7 / 7 13 53 3 9.7 -61 33 4 3 . 2 1 0 . 5 5
2 7 / 8 13 53 4 3 . 6 -61 33 4 3 . 2 1 0 . 5 5
2 7 / 9 13 54 1 5 . 0 -61 33 4 3 . 2 8 . 8 5
2 7 / 1 0 13 54 19.1 -61 33 4 3 . 2 1 0 . 8 1
2 7 / 1 1 13 54 23.3 -61 33 4 3 . 2 1 0 . 1 7
2 7 / 1 2 13 55 3.5 -61 33 4 3 . 2 1 0 . 2 5
2 7 / 1 3 13 55 55.7 -61 33 4 3 . 2 9 . 2 9
2 8 / 1 13 49 2 8 . 4 -61 33 3 7 . 2 1 0 . 7 0
2 8 / 2 13 51 6.7 -61 33 3 7 . 2 1 0 . 8 1
2 8 / 3 13 51 2 4 . 4 -61 33 3 7 . 2 1 0 . 8 1
2 8 / 4 13 51 4 4 . 0 -61 33 3 7 . 2 8 . 8 1
2 8 / 5 13 52 5.3 -61 33 3 7 . 2 SATURATED
2 8 / 6 13 53 1.5 -61 33 3 7 . 2 8 . 9 9
2 8 / 7 13 53 3.9 -61 33 3 7 . 2 SATURATED
2 8 / 8 13 53 1 4.0 -61 33 3 7 . 2 1 0 . 7 7
2 8 / 9 13 53 18.7 -61 33 3 7 . 2 1 0 . 8 1
2 8 / 1 0 13 53 2 7.6 -61 33 3 7 . 2 1 0 . 4 4
2 9 / 1 13 48 57.6 -61 33 3 1 . 1 SATURATED
2 9 / 2 13 50 20.5 -61 33 3 1 . 1 9 . 5 9
2 9 / 3 13 50 28.2 -61 33 3 1 . 1 1 0 . 0 5
2 9 / 4 13 50 31.7 -61 33 3 1 . 1 9 . 3 2
2 9 / 5 13 50 3 3 . 5 -61 33 3 1 . 1 1 0 . 0 0
2 9 / 6 13 50 54.8 -61 33 3 1 . 1 9 . 7 4
2 9 / 7 13 52 53.3 -61 33 3 1 . 1 1 0 . 6 7
2 9 / 8 13 53 1 5.2 -61 33 3 1 . 1 1 0 . 6 4
2 9 / 9 13 53 26. 4 -61 33 3 1 . 1 1 0 . 4 7
2 9 / 1 0 13 53 4 7 . 7 -61 33 3 1 . 1 9 . 7 7
29/11 13 54 2.5 -61 33 31.1 10.23
29/12 13 54 13.2 -61 33 31.1 9.29
29/13 13 55 4.7 -61 33 31.1 10.61
29/14 13 55 30.5 -61 33 31.1 10.05
29/15 13 55 52.1 -61 33 31.1 10.15
30/1 13 49 14.7 -61 33 25.2 10.00
30/2 13 50 11.0 -61 33 25.2 10.64
30/3 13 50 18.1 -61 33 25.2 9.59
30/4 13 51 9.6 -61 33 25.2 SATURATED
30/5 13 51 30.3 -61 33 25.2 SATURATED
30/6 13 51 49.3 -61 33 25.2 SATURATED
30/7 13 54 54.7 -61 33 25.2 10.49
30/8 13 55 43.8 -61 33 25.2 9.03
31/1 13 49 33.1 -61 33 19.2 SATURATED
31/2 13 50 9.2 -61 33 19.2 10.15
31/3 13 51 33.3 -61 33 19.2 10.25
31/4 13 52 31.3 -61 33 19.2 10.04
31/5 13 53 32.3 -61 33 19.2 10.19
31/6 13 54 45.8 -61 33 19.2 SATURATED
31/7 13 55 5.3 -61 33 19.2 10.55
31/8 13 55 42.6 -61 33 19.2 10.77
31/9 13 55 49.1 -61 33 19.2 SATURATED
32/1 13 49 8.2 -61 33 13.1 9.57
32/2 13 49 21.2 -61 33 13.1 10.25
32/3 13 49 47.9 -61 33 13.1 SATURATED
32/4 13 50 5.7 -61 33 13.1 SATURATED
32/5 13 51 17.9 -61 33 13.1 9.97
32/6 13 51 45.7 -61 33 13.1 9.16
32/7 13 51 51.7 -61 33 13.1 10.42
32/8 13 52 8.2 -61 33 13.1 10.81
32/9 13 52 59.8 -61 33 13.1 8.63
32/10 13 53 21.7 -61 33 13.1 8.75
32/11 13 53 26.4 -61 33 13.1 SATURATED
32/12 13 53 33.5 -61 33 13.1 10.81
32/13 13 54 32.2 -61 33 13.1 10.81
32/14 13 54 51.1 -61 33 13.1 9.57
32/15 13 55 18.3 -61 33 13.1 9.11
32/16 13 55 33.2 -61 33 13.1 10.70
32/17 13 55 44.4 -61 33 13.1 8.83
33/1 13 49 47.9 -61 33 7.2 SATURATED
33/2 13 52 11.2 -61 33 7.2 10.52
33/3 13 52 30.8 -61 33 7.2 10.74
33/4 13 52 41.4 -61 33 7.2 9.97
33/5 13 53 37.1 -61 33 7.2 SATURATED
33/6 13 53 49.5 -61 33 7.2 SATURATED
3 3/7 13 54 2 2.7 -61 33 7.2 1 0 . 4 9
33/8 13 55 1 5 . 4 -61 33 7.2 8 . 7 8
3 4 / 1 13 50 19.3 -61 33 1.2 1 0 . 8 1
34/ 2 13 50 3 1 . 4 -61 33 1.2 9 . 4 7
34/ 3 13 51 3 3 . 9 -61 33 1.2 1 0 . 6 7
3 4 / 4 13 51 5 6.4 -61 33 1.2 1 0 . 5 5
3 4 / 5 13 53 1 5.2 -61 33 1.2 1 0 . 3 7
3 4 / 6 13 53 3 9 . 4 -61 33 1.2 1 0 . 0 7
34/7 13 54 0.2 -61 33 1.2 1 0 . 3 2
34/8 13 54 3 5 . 1 -61 33 1.2 1 0 . 4 7
3 4 / 9 13 54 5 2.9 -61 33 1.2 1 0 . 4 4
35/ 1 13 49 1 4 . 1 -61 32 5 5 . 2 1 0 . 4 7
3 5 / 2 13 50 6 . 8 -61 32 5 5 . 2 1 0 . 3 0
35/ 3 13 50 3 3 . 5 -61 32 5 5 . 2 1 0 . 7 7
3 5 / 4 13 51 9.6 -61 32 5 5 . 2 SATURATED
3 5 / 5 13 52 2 1 . 9 -61 32 5 5 . 2 1 0 . 3 9
3 5 / 6 13 52 5 5.6 -61 32 5 5 . 2 1 0 . 6 7
3 5/7 13 54 1 6 . 8 -61 32 5 5 . 2 1 0 . 7 0
3 5/8 13 54 2 5 . 6 -61 32 5 5 . 2 8 . 9 9
3 5 / 9 13 54 2 9 . 2 -61 32 5 5 . 2 1 0 . 5 5
3 5 / 1 0 13 54 58.8 -61 32 5 5 . 2 1 0 . 1 9
3 5 / 1 1 13 55 1 7 . 8 -61 32 5 5 . 2 1 0 . 3 9
3 6 / 1 13 49 2 7 . 2 -61 32 4 9 . 2 1 0 . 2 5
3 6 / 2 13 49 4 8 . 5 -61 32 4 9 . 2 9 . 8 9
3 6 / 3 13 50 1 6 . 6 -61 32 4 9 . 2 1 0 . 8 1
3 6 / 4 13 51 1 9 . 1 -61 32 4 9 . 2 SATURATED
3 6 / 5 13 52 1 7 . 7 -61 32 4 9 . 2 SATURATED
3 6 / 6 13 52 29. 3 -61 32 4 9 . 2 9 . 5 2
3 6/7 13 53 2 8 . 2 -61 32 4 9 . 2 1 0 . 6 1
3 6/8 13 53 4 6 . 6 -61 32 4 9 . 2 1 0 . 8 1
3 6 / 9 13 54 5.5 -61 32 4 9 . 2 1 0 . 2 5
3 6 / 1 0 13 54 1 5 . 6 -61 32 4 9 . 2 1 0 . 7 4
3 6 / 1 1 13 55 1 1 . 8 -61 32 4 9 . 2 1 0 . 4 9
3 6 / 1 2 13 55 2 7 . 2 -61 32 4 9 . 2 8 . 9 7
RIGHT ASCENSION-14 07 4 3 . 1 8  





































HA ( 1 9 5 0  ) jDE’C ( 1 9  50 ) K-MAGNITUDE
H M S D M
14 10 2 5 . 4 - 6 5 13
14 11 1 7 . 6 - 6 5 13
14 11 5 0 . 7 - 6 5 13
14 15 1 8 . 6 - 6 5 13
14 11 1 . 0 - 6 5 13
14 13 1 5 . 4 - 6 5 13
14 8 0 . 3 - 6 5 13
14 9 5 7 . 0 - 6 5 13
14 11 4 2 . 4 - 6 5 13
14 12 8 . 5 - 6 5 13
14 14 2 1 . 7 - 6 5 13
14 8 2 7 . 0 - 6 5 13
14 9 6 . 1 - 6 5 13
14 10 1 8 . 3 - 6 5 13
14 11 2 1 . 7 - 6 5 13
14 13 2 0 . 7 - 6 5 13
14 13 5 9 . 8 - 6 5 13
14 14 1 2 . 8 - 6 5 13
14 8 1 5 . 2 - 6 5 13
14 8 2 9 . 4 - 6 5 13
14 9 5 5 . 2 - 6 5 13
14 10 1 0 . 0 - 6 5 13
14 11 3 0 . 0 - 6 5 13
14 12 3 . 7 - 6 5 13
14 14 2 0 . 0 - 6 5 13
14 9 1 0 . 8 - 6 5 12
14 10 3 7 . 9 - 6 5 12
14 11 3 5 . 3 - 6 5 12
14 12 4 6 . 4 - 6 5 12
14 12 5 2 . 3 - 6 5 12
14 15 2 8 . 7 - 6 5 12
14 15 3 9 . 3 - 6 5 12
14 8 5 . 7 - 6 5 12
14 9 6 . 1 - 6 5 12
14 9 1 5 . 6 - 6 5 12
S
5 3 . 8 8 . 6 3
5 3 . 8 1 0 . 4 5
5 3 . 8 1 0 . 4 9
5 3 . 8 1 0 . 1 3
4 1 . 9 9 . 9 3
4 1 . 9 1 0 . 5 2
2 9 . 8 9 . 6 0
2 9 . 8 9 . 0 1
2 9 . 8 1 0 . 1 1
2 9 . 8 SATURATED
2 9 . 8 1 0 . 1 8
1 7 . 7 8 . 5 6
1 7 . 7 9 . 9 7
1 7 . 7 9 . 9 5
1 7 . 7 9 . 6 0
1 7 . 7 SATURATED
1 7 . 7 8 . 6 1
1 7 . 7 SATURATED
5 . 8 8 . 8 6
5 . 8 1 0 . 3 9
5 . 8 9 . 5 0
5 . 8 8 . 4 1
5 . 8 1 0 . 1 8
5 . 8 1 0 . 3 6
5 . 8 8 . 4 7
5 3 . 8 1 0 . 1 6
5 3 . 8 1 0 . 5 2
5 3 . 8 9 . 1 2
5 3 . 8 SATURATED
5 3 . 8 SATURATED
5 3 . 8 1 0 . 5 2
5 3 . 8 9 . 3 1
4 1 . 8 1 0 . 5 2
4 1 . 8 9 . 2 8
4 1 . 8 1 0 . 1 1
7 / 4 14 11 4 0 . 1 - 6 5 12 4 1 . 8 1 0 . 1 8
7 / 5 14 13 1 1 . 3 - 6 5 12 4 1 . 8 9 . 7 0
7 / 6 14 13 4 4 . 4 - 6 5 12 4 1 . 8 1 0 . 3 9
7 / 7 14 15 0 . 2 - 6 5 12 4 1 . 8 1 0 . 2 1
8 / 1 14 10 4 2 . 0 - 6 5 12 2 9 . 9 8 . 3 0
8 / 2 14 10 5 0 . 3 - 6 5 12 2 9 . 9 8 . 6 0
8 / 3 14 12 2 2 . 7 - 6 5 12 2 9 . 9 S A T U R A T E D
8 / 4 14 13 1 7 . 2 - 6 5 12 2 9 . 9 1 0 . 4 2
8 / 5 14 13 3 1 . 4 - 6 5 12 2 9 . 9 S A T U R A T E D
8 / 6 14 15 3 8 . 1 - 6 5 12 2 9 . 9 1 0 . 1 6
9 / 1 14 9 2 9 . 8 - 6 5 12 1 7 . 8 9 . 5 7
9 / 2 14 12 4 8 . 8 - 6 5 12 1 7 . 8 9 . 5 6
1 0 / 1 14 11 2 5 . 8 - 6 5 12 5 . 7 1 0 . 5 2
1 0 / 2 14 14 5 6 . 7 - 6 5 12 5 . 7 1 0 . 5 2
1 1 / 1 14 9 1 5 . 9 - 6 5 11 5 3 . 9 1 0 . 1 8
1 1 / 2 14 9 5 4 . 1 - 6 5 11 5 3 . 9 S A T U R A T E D
1 1 / 3 14 10 0 . 3 - 6 5 11 5 3 . 9 8 . 5 7
1 1 / 4 14 10 7 . 1 - 6 5 11 5 3 . 9 1 0 . 1 3
1 1 / 5 14 10 1 4 . 8 - 6 5 11 5 3 . 9 8 . 8 4
1 1 / 6 14 11 9 . 9 - 6 5 11 5 3 . 9 S A T U R A T E D
1 1 / 7 14 11 2 6 . 1 - 6 5 11 5 3 . 9 1 0 . 4 5
1 2 / 1 14 7 4 6 . 7 - 6 5 11 4 1 . 8 9 . 9 9
1 2 / 2 14 11 3 6 . 5 - 6 5 11 4 1 . 8 8 . 7 1
1 2 / 3 14 12 4 6 . 4 - 6 5 11 4 1 . 8 8 . 7 3
1 2 / 4 14 12 5 8 . 8 - 6 5 11 4 1 . 8 1 0 . 3 0
1 2 / 5 14 14 2 5 . 9 - 6 5 11 4 1 . 8 1 0 . 2 1
1 3 / 1 14 8 1 8 . 7 - 6 5 11 2 9 . 8 9 . 3 8
1 3 / 2 14 8 2 6 . 4 - 6 5 11 2 9 . 8 9 . 6 0
1 3 / 3 14 9 2 8 . 6 - 6 5 11 2 9 . 8 1 0 . 1 3
1 3 / 4 14 11 1 7 . 0 - 6 5 11 2 9 . 8 9 . 4 5
1 3 / 5 14 12 5 5 . 9 - 6 5 11 2 9 . 8 9 . 3 8
1 3 / 6 14 14 4 4 . 8 - 6 5 11 2 9 . 8 1 0 . 4 2
1 3 / 7 14 15 2 3 . 9 - 6 5 11 2 9 . 8 S A T U R A T E D
1 3 / 8 14 15 3 2 . 8 - 6 5 11 2 9 . 8 9 . 5 6
1 4 / 1 14 8 1 9 . 9 - 6 5 11 1 7 . 9 9 . 3 2
1 4 / 2 14 8 3 7 . 1 - 6 5 11 1 7 . 9 1 0 . 3 9
1 4 / 3 14 9 7 . 3 - 6 5 11 1 7 . 9 1 0 . 2 1
1 4 / 4 14 9 5 5 . 8 - 6 5 11 1 7 . 9 9 . 1 1
1 4 / 5 14 10 4 9 . 1 - 6 5 11 1 7 . 9 1 0 . 5 2
1 4 / 6 14 11 2 9 . 4 - 6 5 11 1 7 . 9 9 . 1 8
1 4 / 7 14 14 4 2 . 5 - 6 5 11 1 7 . 9 1 0 . 5 2
1 5 / 1 14 7 4 3 . 2 - 6 5 11 5 . 8 S A T U R A T E D
1 5 / 2 14 8 4 3 . 6 - 6 5 11 5 . 8 9 . 3 6
1 5 / 3 14 11 9 . 9 - 6 5 11 5 . 8 8 . 3 1
1 5 / 4 14 13 1 8 . 4 - 6 5 11 5 . 8 1 0 . 3 6
1 5 / 5
1 6 / 1
1 6 / 2
1 6 / 3
1 6 / 4
1 7 / 1
1 7 / 2
1 7 / 3
1 7 / 4
1 8 / 1
1 8 / 2
1 8 / 3
1 8 / 4
1 9 / 1
1 9 / 2
1 9 / 3
1 9 / 4
2 0 / 1
2 0 / 2
2 0 / 3
2 0 / 4
2 0 / 5
2 0 / 6
14 13 4 3 . 2 - 6 5 11 5 . 8 8 . 7 1
14 9 3 4 . 5 - 6 5 10 5 9 . 9 S A T U R A T E D
14 9 1 2 . 0 - 6 5 10 5 9 . 9 S A T U R A T E D
14 14 5 4 . 3 - 6 5 10 5 9 . 9 1 0 . 2 4
14 15 3 6 . 9 - 6 5 10 5 9 . 9 8 . 8 6
14 9 3 4 . 5 - 6 5 10 4 7 . 8 9 . 4 9
14 12 4 0 . 5 - 6 5 10 4 7 . 8 9 . 6 7
14 13 3 8 . 5 - 6 5 10 4 7 . 8 9 . 6 2
14 14 3 5 . 4 - 6 5 10 4 7 . 8 9 . 5 1
14 10 1 8 . 3 - 6 5 10 3 5 . 8 9 . 6 8
14 11 2 7 . 0 - 6 5 10 3 5 . 8 1 0 . 1 8
14 12 3 . 7 - 6 5 10 3 5 . 8 9 . 7 9
14 15 1 4 . 4 - 6 5 10 3 5 . 8 8 . 5 1
14 10 2 1 . 9 - 6 5 10 2 3 . 9 S A T U R A T E D
14 11 4 5 . 4 - 6 5 10 2 3 . 9 9 . 9 7
14 15 2 8 . 7 - 6 5 10 2 3 . 9 S A T U R A T E D
14 15 3 8 . 1 - 6 5 10 2 3 . 9 S A T U R A T E D
14 7 5 3 . 8 - 6 5 10 1 1 . 8 1 0 . 3 6
14 7 5 8 . 6 - 6 5 10 1 1 . 8 9 . 5 3
14 9 4 . 9 - 6 5 10 1 1 . 8 1 0 . 2 7
14 12 3 9 . 9 - 6 5 10 1 1 . 8 9 . 7 2
14 12 5 3 . 5 - 6 5 10 1 1 . 8 1 0 . 1 8
14 13 4 1 . 5 - 6 5 10 1 1 . 8 1 0 . 2 7
LONGITUDE-3 2 0 , LATITUDE= - 1













2 1 . 3 SATURATED
1 / 2 15 9 4 3 . 7 - 5 9 1 2 1 . 3 SATURATED
1 / 3 15 10 1 5 . 7 - 5 9 1 2 1 . 3 9 . 4 2
1 / 4 15 10 3 0 . 5 - 5 9 1 2 1 . 3 8 . 9 7
1 / 5 15 10 5 8 . 3 - 5 9 1 2 1 . 3 8 . 6 9
1 / 6 15 11 1 7 . 9 - 5 9 1 2 1 . 3 9 . 3 1
1 / 7 15 11 3 2 . 7 - 5 9 1 2 1 . 3 SATURATED
1 / 8 15 11 5 4 . 0 - 5 9 1 2 1 . 3 1 0 . 8 3
1 / 9 15 12 1 3 . 2 - 5 9 1 2 1 . 3 1 0 . 5 5
1 / 1 0 15 12 3 9 . 0 - 5 9 1 2 1 . 3 9 . 8 9
1 / 1 1 15 12 5 9 . 7 - 5 9 1 2 1 . 3 9 . 7 0
1 / 1 2 15 13 1 9 . 9 - 5 9 1 2 1 . 3 9 . 3 0
2 / 1 15 10 3 . 8 - 5 9 1 2 7 . 3 SATURATED
2 / 2 15 10 1 0 . 9 - 5 9 1 2 7 . 3 9 . 8 9
2 / 3 15 10 4 2 . 9 - 5 9 1 2 7 . 3 1 0 . 9 0
2 / 4 15 10 5 7 . 7 - 5 9 1 2 7 . 3 9 . 6 8
2 / 5 15 11 7 . 8 - 5 9 1 2 7 . 3 1 0 . 3 5
2 / 6 15 11 2 3 . 2 - 5 9 1 2 7 . 3 9 . 4 2
2 / 7 15 11 4 9 . 2 - 5 9 1 2 7 . 3 SATURATED
2 / 8 15 12 1 5 . 9 - 5 9 1 2 7 . 3 SATURATED
2 / 9 15 14 1 0 . 8 - 5 9 1 2 7 . 3 1 0 . 1 0
3 / 1 15 10 2 7 . 5 • - 5 9 1 3 3 . 4 1 0 . 9 3
3 / 2 15 10 4 1 . 1 - 5 9 1 3 3 . 4 9 . 5 6
3 / 3 15 11 2 4 . 4 - 5 9 1 3 3 . 4 9 . 5 6
3 / 4 15 13 8 . 6 - 5 9 1 3 3 . 4 9 . 2 8
3 / 5 15 13 1 3 . 6 - 5 9 1 3 3 . 4 SATURATED
4 / 1 15 9 5 9 . 7 - 5 9 1 3 9 . 3 9 . 5 0
4 / 2 15 11 1 8 . 5 - 5 9 1 3 9 . 3 1 0 . 7 1
4 / 3 15 13 3 4 . 1 - 5 9 1 3 9 . 3 1 0 . 9 7
5 / 1 15 10 6 . 8 - 5 9 1 4 5 . 3 1 0 . 9 7
5 / 2 15 10 3 4 . 0 - 5 9 1 4 5 . 3 SATURATED
5 / 3 15 11 1 . 3 - 5 9 1 4 5 . 3 1 0 . 9 7
5 / 4 15 11 7 . 2 - 5 9 1 4 5 . 3 9 . 1 0
5 / 5 15 11 2 1 . 4 - 5 9 1 4 5 . 3 1 0 . 0 5
5 / 6 15 12 3 2 . 5 - 5 9 1 4 5 . 3 1 0 . 9 7
5 / 7 15 13 2 9 . 9 - 5 9 1 4 5 . 3 1 0 . 2 2
5 / 8 15 13 5 3 . 6 - 5 9 1 4 5 . 3 9 . 7 1
5 / 9 15 14 7 . 8 - 5 9 1 4 5 . 3 9 . 5 2
5 / 1 0 15 14 2 1 . 1 - 5 9 1 4 5 . 3 1 0 . 9 0
6 / 1 15 9 4 1 . 3 - 5 9 1 5 1 . 4 1 0 . 9 3
6 / 2 15 11 2 5 . 6 - 5 9 1 5 1 . 4 1 0 . 0 5
6 / 3 15 11 5 2 . 8 - 5 9 1 5 1 . 4 S A T U R A T E D
6 / 4 15 11 5 9 . 3 - 5 9 1 5 1 . 4 1 0 . 3 9
6 / 5 15 12 3 5 . 4 - 5 9 1 5 1 . 4 S A T U R A T E D
6 / 6 15 13 2 5 . 2 - 5 9 1 5 1 . 4 9 . 5 6
6 / 7 15 13 3 5 . 3 - 5 9 1 5 1 . 4 S A T U R A T E D
6 / 8 15 13 4 4 . 1 - 5 9 1 5 1 . 4 1 0 . 6 6
7 / 1 15 9 3 7 . 2 - 5 9 1 5 7 . 3 1 0 . 6 6
7 / 2 15 9 4 6 . 7 - 5 9 1 5 7 . 3 S A T U R A T E D
7 / 3 15 9 5 3 . 8 - 5 9 1 5 7 . 3 1 0 . 9 3
7 / 4 15 10 2 1 . 0 - 5 9 1 5 7 . 3 1 0 . 8 7
7 / 5 15 10 5 2 . 4 - 5 9 1 5 7 . 3 S A T U R A T E D
7 / 6 15 11 1 6 . 7 - 5 9 1 5 7 . 3 1 0 . 2 0
7 / 7 15 11 2 4 . 4 - 5 9 1 5 7 . 3 9 . 3 0
7 / 8 15 11 5 6 . 9 - 5 9 1 5 7 . 3 9 . 4 7
7 / 9 15 12 2 2 . 7 - 5 9 1 5 7 . 3 1 0 . 4 6
7 / 1 0 15 12 3 4 . 3 - 5 9 1 5 7 . 3 1 0 . 2 0
7 / 1 1 15 12 3 9 . 0 - 5 9 1 5 7 . 3 9 . 7 8
7 / 1 2 15 12 5 0 . 2 - 5 9 1 5 7 . 3 1 0 . 9 7
7 / 1 3 15 13 5 7 . 2 - 5 9 1 5 7 . 3 S A T U R A T E D
7 / 1 4 15 14 1 0 . 8 - 5 9 1 5 7 . 3 1 0 . 4 6
8 / 1 15 13 2 2 . 2 - 5 9 2 3 . 4 1 0 . 6 6
8 / 2 15 14 2 . 5 - 5 9 2 3 . 4 1 0 . 7 1
8 / 3 15 14 5 . 5 - 5 9 2 3 . 4 1 0 . 0 5
9 / 1 15 10 1 7 . 5 - 5 9 2 9 . 4 8 . 8 6
9 / 2 15 10 4 1 . 1 - 5 9 2 9 . 4 9 . 3 6
9 / 3 15 10 5 7 . 1 - 5 9 2 9 . 4 9 . 7 9
9 / 4 15 11 2 . 8 - 5 9 2 9 . 4 1 0 . 5 8
9 / 5 15 12 3 0 . 1 - 5 9 2 9 . 4 1 0 . 9 7
9 / 6 15 12 4 0 . 2 - 5 9 2 9 . 4 1 0 . 8 7
9 / 7 15 13 1 9 . 3 - 5 9 2 9 . 4 1 0 . 9 7
9 / 8 15 14 6 . 6 - 5 9 2 9 . 4 9 . 9 6
1 0 / 1 15 10 3 5 . 8 - 5 9 2 1 5 . 3 1 0 . 8 3
1 0 / 2 15 12 2 0 . 6 - 5 9 2 1 5 . 3 9 . 4 9
1 0 / 3 15 13 2 8 . 7 - 5 9 2 1 5 . 3 1 0 . 6 6
1 1 / 1 15 10 8 . 9 - 5 9 2 2 1 . 4 1 0 . 5 3
1 1 / 2 15 10 3 0 . 5 - 5 9 2 2 1 . 4 1 0 . 9 0
1 1 / 3 15 10 5 1 . 8 - 5 9 2 2 1 . 4 9 . 8 5
1 1 / 4 15 11 4 6 . 9 - 5 9 2 2 1 . 4 9 . 1 4
1 1 / 5 15 12 8 . 2 - 5 9 2 2 1 . 4 1 0 . 8 0
1 1 / 6 15  12  2 1 . 8 - 5 9 2 2 1 . 4 9 . 6 0
1 1 / 7 15  13 2 1 . 6 - 5 9 2 2 1 . 4 1 0 . 9 7
1 1 / 8 15  13  3 1 . 1 - 5 9 2 2 1 . 4 1 0 . 2 5
1 1 / 9 15  13  5 8 . 3 - 5 9 2 2 1 . 4 1 0 . 4 2
1 2 / 1 15  9 3 9 . 3 - 5 9 2 2 7 . 4 1 0 . 9 0
1 2 / 2 15  9 4 1 . 3 - 5 9 2 2 7 . 4 1 0 . 6 6
1 2 / 3 15  10  9 . 2 - 5 9 2 2 7 . 4 1 0 . 9 7
1 2 / 4 15  10  1 6 . 9 - 5 9 2 2 7 . 4 1 0 . 6 6
1 2 / 5 15  11  1 . 0 - 5 9 2 2 7 . 4 1 0 . 4 2
1 2 / 6 15  12  2 7 . 1 - 5 9 2 2 7 . 4 9 . 1 9
1 2 / 7 15  13 5 . 6 - 5 9 2 2 7 . 4 S A T U R A T E D
1 2 / 8 15  14  5 . 5 - 5 9 2 2 7 . 4 1 0 . 4 2
1 2 / 9 15  14  2 8 . 0 - 5 9 2 2 7 . 4 1 0 . 8 3
1 3 / 1 15  11  1 . 9 - 5 9 2 3 3 . 3 1 0 . 9 7
1 3 / 2 15  11  2 6 . 2 - 5 9 2 3 3 . 3 1 0 . 1 6
1 3 / 3 15  13  4 . 5 - 5 9 2 3 3 . 3 1 0 . 7 1
1 3 / 4 15  13  1 5 . 7 - 5 9 2 3 3 . 3 1 0 . 4 2
1 4 / 1 15  9 5 0 . 2 - 5 9 2 3 9 . 3 1 0 . 9 7
1 4 / 2 15  12  3 7 . 2 - 5 9 2 3 9 . 3 1 0 . 2 2
1 4 / 3 15  12  5 9 . 1 - 5 9 2 3 9 . 3 S A T U R A T E D
1 4 / 4 15  13  1 2 . 7 - 5 9 2 3 9 . 3 1 0 . 6 3
1 4 / 5 15  13  3 3 . 5 - 5 9 2 3 9 . 3 1 0 . 9 0
1 4 / 6 15  14  2 0 . 3 - 5 9 2 3 9 . 3 9 . 9 5
1 5 / 1 15  11  6 . 6 - 5 9 2 4 5 . 4 1 0 . 4 2
1 5 / 2 15  11  1 4 . 9 - 5 9 2 4 5 . 4 9 . 6 8
1 5 / 3 15  11  3 2 . 4 - 5 9 2 4 5 . 4 S A T U R A T E D
1 5 / 4 15  11  3 7 . 4 - 5 9 2 4 5 . 4 S A T U R A T E D
1 5 / 5 15  11  4 0 . 7 - 5 9 2 4 5 . 4 9 . 7 2
1 5 / 6 15  13  5 . 0 - 5 9 2 4 5 . 4 1 0 . 9 7
1 5 / 7 15  13  3 7 . 6 - 5 9 2 4 5 . 4 1 0 . 9 7
1 5 / 8 15  14  1 . 9 - 5 9 2 4 5 . 4 S A T U R A T E D
1 5 / 9 15  14  1 6 . 1 - 5 9 2 4 5 . 4 1 0 . 2 2
1 6 / 1 15  9 4 2 . 5 - 5 9 2 5 1 . 3 1 0 . 5 8
1 6 / 2 15  9 5 2 . 0 - 5 9 2 5 1 . 3 1 0 . 7 1
1 6 / 3 15  10  5 7 . 1 - 5 9 2 5 1 . 3 1 0 . 7 1
1 6 / 4 15  11  2 3 . 8 - 5 9 2 5 1 . 3 S A T U R A T E D
1 6 / 5 15  12  1 5 . 9 - 5 9 2 5 1 . 3 1 0 . 0 3
1 6 / 6 15  13  2 4 . 6 - 5 9 2 5 1 . 3 1 0 . 7 1
1 6 / 7 15  13  4 3 . 0 - 5 9 2 5 1 . 3 9 . 1 9
1 7 / 1 15  9 4 4 . 9 - 5 9 2 5 7 . 3 1 0 . 1 8
1 7 / 2 15  10  7 . 4 - 5 9 2 5 7 . 3 9 . 1 4
1 7 / 3 15  10  4 4 . 1 - 5 9 2 5 7 . 3 1 0 . 0 5
1 7 / 4 15  12  7 . 6 - 5 9 2 5 7 . 3 8 . 7 1
1 7 / 5 15  12  2 2 . 7 - 5 9 2 5 7 . 3 1 0 . 8 0
1 7 / 6 15  13  3 . 3 - 5 9 2 5 7 . 3 9 . 3 2
1 7 / 7 15  13 4 1 . 8 - 5 9 2 5 7 . 3 9 . 2 9
1 7 / 8 15  14 0 . 7 - 5 9 2 5 7 . 3 S A T U R A T E D
1 7 / 9 15  14 2 7 . 4 - 5 9 2 5 7 . 3 1 0 . 3 7
1 8 / 1 15  10 3 8 . 2 - 5 9 3 3 . 3 1 0 . 2 7
1 8 / 2 15  11 2 5 . 0 - 5 9 3 3 . 3 1 0 . 1 8
1 8 / 3 15  12 5 9 . 1 - 5 9 3 3 . 3 1 0 . 9 7
1 8 / 4 15  14 2 6 . 2 - 5 9 3 3 . 3 9 . 5 8
1 9 / 1 15  9 5 5 . 0 - 5 9 3 9 . 3 9 . 8 0
1 9 / 2 15  9 5 6 . 7 - 5 9 3 9 . 3 9 . 1 6
1 9 / 3 15  11 2 9 . 1 - 5 9 3 9 . 3 9 . 4 6
1 9 / 4 15  12 5 . 8 - 5 9 3 9 . 3 S A T U R A T E D
1 9 / 5 15  14 1 8 . 5 - 5 9 3 9 . 3 1 0 . 2 5
2 0 / 1 15  9 4 5 . 2 - 5 9 3 1 5 . 4 1 0 . 2 9
2 0 / 2 15  9 5 5 . 5 - 5 9 3 1 5 . 4 1 0 . 4 2
2 0 / 3 15  10 7 . 7 - 5 9 3 1 5 . 4 1 0 . 9 7
2 0 / 4 15  10 1 8 . 0 - 5 9 3 1 5 . 4 S A T U R A T E D
2 0 / 5 15  10 2 1 . 0 - 5 9 3 1 5 . 4 1 0 . 4 6
2 0 / 6 15  10 2 9 . 3 - 5 9 3 1 5 . 4 1 0 . 5 1
2 0 / 7 15  11 0 . 7 - 5 9 3 1 5 . 4 1 0 . 9 7
2 0 / 8 15  11 4 3 . 3 - 5 9 3 1 5 . 4 1 0 . 2 9
2 0 / 9 15  11 5 5 . 5 - 5 9 3 1 5 . 4 1 0 . 0 0
2 0 / 1 0 15  13 3 9 . 4 - 5 9 3 1 5 . 4 1 0 . 6 6
2 0 / 1 1 15  13 5 5 . 7 - 5 9 3 1 5 . 4 1 0 . 6 8
2 1 / 1 15  11 3 1 . 5 - 5 9 3 2 1 . 4 9 . 3 8
2 1 / 2 15  11 4 9 . 8 - 5 9 3 2 1 . 4 1 0 . 7 4
2 1 / 3 15  12 1 3 . 5 - 5 9 3 2 1 . 4 9 . 2 1
2 2 / 1 15  10 4 8 . 2 - 5 9 3 2 7 . 3 S A T U R A T E D
2 2 / 2 15  11 7 . 2 - 5 9 3 2 7 . 3 9 . 9 0
2 2 / 3 15  13 3 . 6 - 5 9 3 2 7 . 3 1 0 . 3 7
2 2 / 4 15  13 2 1 . 6 - 5 9 3 2 7 . 3 9 . 3 0
2 3 / 1 15  10 3 1 . 7 - 5 9 3 3 3 . 4 1 0 . 1 3
2 3 / 2 15  10 3 7 . 0 - 5 9 3 3 3 . 4 1 0 . 6 0
2 3 / 3 15  11 0 . 7 - 5 9 3 3 3 . 4 9 . 2 7
2 3 / 4 15  12 4 6 . 7 - 5 9 3 3 3 . 4 1 0 . 0 5
2 3 / 5 15  13 6 . 2 - 5 9 3 3 3 . 4 9 . 3 7
2 3 / 6 15  13 2 0 . 4 - 5 9 3 3 3 . 4 9 . 1 1
2 3 / 7 15  14 4 . 9 - 5 9 3 3 3 . 4 1 0 . 5 8
2 4 / 1 15  13 9 . 8 - 5 9 3 3 9 . 4 1 0 . 6 6
2 4 / 2 15  14 4 . 0 - 5 9 3 3 9 . 4 1 0 . 9 7
2 4 / 3 15  14 3 5 . 7 - 5 9 3 3 9 . 4 9 . 9 3
2 5 / 1 15  10 4 2 . 6 - 5 9 3 4 5 . 3 S A T U R A T E D
2 5 / 2 15  11 2 7 . 3 - 5 9 3 4 5 . 3 S A T U R A T E D
2 5 / 3 15  12 4 2 . 5 - 5 9 3 4 5 . 3 1 0 . 8 0
2 5 / 4 15  13 4 . 5 - 5 9 3 4 5 . 3 9 . 8 0
2 6 / 1 15  9 4 0 . 1 - 5 9 3 5 1 . 3 1 0 . 3 9
3 1 / 7 15  13 2 . 1 - 5 9 4 2 1 . 3 1 0 . 6 8
3 1 / 8 15  13 2 1 . 0 - 5 9 4 2 1 . 3 1 0 . 4 4
3 1 / 9 15  13 3 8 . 8 - 5 9 4 2 1 . 3 1 0 . 4 2
3 1 / 1 0 15  14 1 0 . 8 - 5 9 4 2 1 . 3 8 . 9 8
3 2 / 1 15 9 4 6 . 7 - 5 9 4 2 7 . 4 1 0 . 0 5
3 2 / 2 15  10 5 3 . 6 - 5 9 4 2 7 . 4 9 . 8 8
3 2 / 3 15 12 3 5 . 7 - 5 9 4 2 7 . 4 1 0 . 9 7
3 2 / 4 15  12 3 9 . 6 - 5 9 4 2 7 . 4 1 0 . 2 5
3 2 / 5 15  12 5 6 . 8 - 5 9 4 2 7 . 4 1 0 . 2 0
3 2 / 6 15  13 3 . 6 - 5 9 4 2 7 . 4 1 0 . 3 3
3 2 / 7 15  13 1 6 . 3 - 5 9 4 2 7 . 4 1 0 . 0 7
3 2 / 8 15  13 2 2 . 2 - 5 9 4 2 7 . 4 9 . 4 1
3 2 / 9 15  13 4 0 . 6 - 5 9 4 2 7 . 4 9 . 0 7
3 2 / 1 0 15  14 1 2 . 0 - 5 9 4 2 7 . 4 9 . 4 6
3 2 / 1 1 15  14 2 6 . 2 - 5 9 4 2 7 . 4 SATURATED
3 3 / 1 15  10 1 6 . 9 - 5 9 4 3 3 . 3 SATURATED
3 3 / 2 15  10 5 2 . 4 - 5 9 4 3 3 . 3 1 0 . 4 2
3 3 / 3 15  12 5 3 . 2 - 5 9 4 3 3 . 3 9 . 4 5
3 3 / 4 15  13 1 . 5 - 5 9 4 3 3 . 3 1 0 . 9 7
3 3 / 5 15  13 1 5 . 1 - 5 9 4 3 3 . 3 1 0 . 9 7
3 3 / 6 15  13 2 1 . 0 - 5 9 4 3 3 . 3 1 0 . 2 0
3 3 / 7 15  13 3 8 . 5 - 5 9 4 3 3 . 3 1 0 . 0 5
3 3 / 8 15  13 4 7 . 7 - 5 9 4 3 3 . 3 1 0 . 2 4
3 3 / 9 15  13 5 2 . 4 - 5 9 4 3 3 . 3 1 0 . 3 9
3 3 / 1 0 15  14 2 4 . 4 - 5 9 4 3 3 . 3 1 0 . 6 6
3 4 / 1 15 9 3 5 . 4 - 5 9 4 3 9 . 3 8 . 9 7
3 4 / 2 15 9 4 0 . 7 - 5 9 4 3 9 . 3 9 . 4 4
3 4 / 3 15  10 2 6 . 0 - 5 9 4 3 9 . 3 SATURATED
3 4 / 4 15  11 3 4 . 4 - 5 9 4 3 9 . 3 1 0 . 0 3
3 4 / 5 15  11 5 4 . 6 - 5 9 4 3 9 . 3 9 . 9 0
3 4 / 6 15  12 1 8 . 3 - 5 9 4 3 9 . 3 8 . 8 1
3 5 / 1 15  10 2 . 9 - 5 9 4 4 5 . 4 9 . 9 0
3 5 / 2 15  10 4 5 . 9 - 5 9 4 4 5 . 4 1 0 . 2 2
3 5 / 3 15  12 3 7 . 2 - 5 9 4 4 5 . 4 1 0 . 5 5
3 5 / 4 15  12 4 2 . 5 - 5 9 4 4 5 . 4 1 0 . 3 3
3 5 / 5 15  13 3 5 . 3 - 5 9 4 4 5 . 4 1 0 . 4 2
3 5 / 6 15  13 4 4 . 1 - 5 9 4 4 5 . 4 1 0 . 4 2
3 6 / 1 15 9 4 9 . 6 - 5 9 4 5 1 . 4 1 0 . 7 4
3 6 / 2 15  10 3 . 8 - 5 9 4 5 1 . 4 1 0 . 8 7
3 6 / 3 15  10 5 6 . 8 - 5 9 4 5 1 . 4 1 0 . 3 5
3 6 / 4 15  11 3 8 . 3 - 5 9 4 5 1 . 4 9 . 8 4
3 6 / 5 15  11 5 3 . 4 - 5 9 4 5 1 . 4 1 0 . 4 2
3 6 / 6 15  12 2 7 . 7 - 5 9 4 5 1 . 4 9 . 9 3
3 6 / 7 15  12 3 5 . 4 - 5 9 4 5 1 . 4 8 . 6 7
3 6 / 8 15  13 1 3 . 0 - 5 9 4 5 1 . 4 1 0 . 9 7
36/9 15 13 31.1 -59 4 51.4 9.78
36/10 15 14 2.5 -59 4 51.4 10.22
36/11 15 14 9.0 -59 4 51.4 10.53
36/12 15 14 22.6 -59 4 51.4 9.65
LONGITUDE=3 2 0 , LATITUDE-- 0 . 5













5 . 2 SATURATED
1 / 2 15 5 5 . 5 - 5 8 25 5 . 2 1 1 . 0 1
1 / 3 15 5 8 . 7 - 5 8 25 5 . 2 9 . 0 7
1 / 4 15 5 1 9 . 1 - 5 8 25 5 . 2 1 1 . 0 1
1 / 5 15 5 3 6 . 2 - 5 8 25 5 . 2 9 . 8 7
1 / 6 15 5 4 7 . 5 - 5 8 25 5 . 2 9 . 3 7
1 / 7 15 6 4 2 . 6 - 5 8 25 5 . 2 9 . 8 1
1 / 8 15 6 4 8 . 5 - 5 8 25 5 . 2 1 0 . 9 4
1 / 9 15 6 5 8 . 6 - 5 8 25 5 . 2 1 1 . 0 1
1 / 1 0 15 7 4 8 . 3 - 5 8 25 5 . 2 1 1 . 0 1
1 / 1 1 15 8 1 6 . 1 - 5 8 25 5 . 2 1 0 . 6 9
1 / 1 2 15 8 2 5 . 6 - 5 8 25 5 . 2 9 . 5 7
1 / 1 3 15 8 4 4 . 6 - 5 8 25 5 . 2 8 . 7 1
1 / 1 4 15 8 4 9 . 9 - 5 8 25 5 . 2 1 1 . 0 1
1 / 1 5 15 9 1 3 . 6 - 5 8 25 5 . 2 9 . 5 2
1 / 1 6 15 9 1 7 . 1 - 5 8 25 5 . 2 1 0 . 7 8
1 / 1 7 15 9 2 9 . 0 - 5 8 25 5 . 2 9 . 9 4
1 / 1 8 15 9 3 5 . 5 - 5 8 25 5 . 2 9 . 1 5
1 / 1 9 15 9 4 7 . 9 - 5 8 25 5 . 2 SATURATED
1 / 2 0 15 9 5 3 . 9 - 5 8 25 5 . 2 9 . 4 1
1 / 2 1 15 10 1 2 . 2 - 5 8 25 5 . 2 SATURATED
1 / 2 2 15 10 5 9 . 6 - 5 8 25 5 . 2 1 0 . 0 5
2 / 1 15 5 7 . 2 - 5 8 25 1 7 . 1 8 . 8 1
2 / 2 15 6 2 0 . 7 - 5 8 25 1 7 . 1 1 0 . 1 7
2 / 3 15 6 2 6 . 6 - 5 8 25 1 7 . 1 1 0 . 9 0
2 / 4 15 7 2 1 . 7 - 5 8 25 1 7 . 1 1 1 . 0 1
2 / 5 15 8 2 9 . 8 - 5 8 25 1 7 . 1 1 0 . 7 5
2 / 6 15 8 5 3 . 5 - 5 8 25 1 7 . 1 1 0 . 0 9
2 / 7 15 9 1 0 . 6 - 5 8 25 1 7 . 1 9 . 5 7
2 / 8 15 9 3 0 . 8 - 5 8 25 1 7 . 1 9 . 8 7
2 / 9 15 9 4 2 . 0 - 5 8 25 1 7 . 1 1 0 . 5 9
2 / 1 0 15 10 1 . 3 - 5 8 25 1 7 . 1 8 . 8 2
2 / 1 1 15 10 2 1 . 7 - 5 8 25 1 7 . 1 9 . 5 7
2 / 1 2 15 10 3 9 . 5 - 5 8 25 1 7 . 1 1 0 . 4 7
2 / 1 3 15 10 4 1 . 8 - 5 8 25 1 7 . 1 SATURATED
2 / 1 4 15 10 4 6 . 0 - 5 8 25 1 7 . 1 1 0 . 4 5
2 / 1 5 15 10 4 8 . 3 - 5 8 25 1 7 . 1 9 . 4 1
2 / 1 6 15 10 5 3 . 7 - 5 8 25 1 7 . 1 1 1 . 0 1
2 / 1 7 15 10 5 7 . 5 - 5 8 25 1 7 . 1 1 1 . 0 1
2 / 1 8 15 11 2 . 0 - 5 8 25 1 7 . 1 9 . 2 2
3 / 1 15 5 2 5 . 6 - 5 8 25 2 9 . 1 1 0 . 7 5
3 / 2 15 5 2 8 . 5 - 5 8 25 2 9 . 1 1 0 . 7 8
3 / 3 15 5 3 0 . 0 - 5 8 25 2 9 . 1 1 1 . 0 1
3 / 4 15 6 6 . 4 - 5 8 25 2 9 . 1 9 . 0 0
3 / 5 15 6 4 0 . 5 - 5 8 25 2 9 . 1 1 0 . 6 1
3 / 6 15 6 4 9 . 1 - 5 8 25 2 9 . 1 1 0 . 2 5
3 / 7 15 7 3 8 . 8 - 5 8 25 2 9 . 1 9 . 4 4
3 / 8 15 7 4 5 . 3 - 5 8 25 2 9 . 1 S A T U R A T E D
3 / 9 15 8 9 . 0 - 5 8 25 2 9 . 1 8 . 9 3
3 / 1 0 15 8 4 1 . 6 - 5 8 25 2 9 . 1 1 0 . 9 7
3 / 1 1 15 8 4 6 . 3 - 5 8 25 2 9 . 1 1 1 . 0 1
3 / 1 2 15 8 5 1 . 1 - 5 8 25 2 9 . 1 1 1 . 0 1
3 / 1 3 15 9 7 . 1 - 5 8 25 2 9 . 1 S A T U R A T E D
3 / 1 4 15 9 2 1 . 9 - 5 8 25 2 9 . 1 1 0 . 1 8
3 / 1 5 15 9 3 6 . 7 - 5 8 25 2 9 . 1 9 . 5 5
3 / 1 6 15 9 4 5 . 6 - 5 8 25 2 9 . 1 S A T U R A T E D
4 / 1 15 5 3 . 1 - 5 8 25 4 1 . 2 1 0 . 5 9
4 / 2 15 5 2 3 . 8 - 5 8 25 4 1 . 2 9 . 4 9
4 / 3 15 5 3 6 . 8 - 5 8 25 4 1 . 2 1 0 . 3 5
4 / 4 15 5 4 2 . 8 - 5 8 25 4 1 . 2 1 0 . 4 9
4 / 5 15 5 5 1 . 1 - 5 8 25 4 1 . 2 S A T U R A T E D
4 / 6 15 6 3 3 . 1 - 5 8 25 4 1 . 2 9 . 4 0
4 / 7 15 6 3 7 . 8 - 5 8 25 4 1 . 2 1 0 . 6 9
4 / 8 15 6 4 6 . 7 - 5 8 25 4 1 . 2 1 0 . 8 7
4 / 9 15 6 5 1 . 5 - 5 8 25 4 1 . 2 1 0 . 5 6
4 / 1 0 15 7 5 3 . 6 - 5 8 25 4 1 . 2 9 . 7 5
4 / 1 1 15 7 5 9 . 6 - 5 8 25 4 1 . 2 9 . 9 4
4 / 1 2 15 8 3 . 7 - 5 8 25 4 1 . 2 1 1 . 0 1
4 / 1 3 15 8 1 3 . 2 - 5 8 25 4 1 . 2 1 0 . 6 9
4 / 1 4 15 8 1 7 . 9 - 5 8 25 4 1 . 2 1 1 . 0 1
4 / 1 5 15 8 2 1 . 5 - 5 8 25 4 1 . 2 9 . 1 0
4 / 1 6 15 8 3 5 . 7 - 5 8 25 4 1 . 2 1 0 . 7 5
4 / 1 7 15 8 4 5 . 2 - 5 8 25 4 1 . 2 1 0 . 9 0
4 / 1 8 15 8 5 9 . 4 - 5 8 25 4 1 . 2 1 0 . 8 4
4 / 1 9 15 9 9 . 4 - 5 8 25 4 1 . 2 8 . 8 8
4 / 2 0 15 9 2 3 . 7 - 5 8 25 4 1 . 2 1 0 . 0 1
4 / 2 1 15 9 3 3 . 7 - 5 8 25 4 1 . 2 9 . 3 3
4 / 2 2 15 9 5 8 . 0 - 5 8 25 4 1 . 2 9 . 4 0
4 / 2 3 15 10 8 . 7 - 5 8 25 4 1 . 2 8 . 8 9
4 / 2 4 15 10 1 7 . 0 - 5 8 25 4 1 . 2 9 . 6 3
4 / 2 5 15 10 2 4 . 7 - 5 8  25  4 1 . 2 9 . 7 5
4 / 2 6 15 10 2 7 . 0 - 5 8  25  4 1 . 2 1 1 . 0 1
4 / 2 7 15 10 3 2 . 9 - 5 8  25  4 1 . 2 S A T U R A T E D
4 / 2 8 15 10 4 0 . 0 - 5 8  25  4 1 . 2 1 0 . 0 1
5 / 1 15 5 1 0 . 2 - 5 8  25  5 3 . 1 1 0 . 6 9
5 / 2 15 5 4 5 . 7 - 5 8  25  5 3 . 1 1 0 . 2 9
5 / 3 15 6 5 5 . 0 - 5 8  25  5 3 . 1 1 0 . 6 4
5 / 4 15 7 1 6 . 9 - 5 8  25  5 3 . 1 9 . 2 7
5 / 5 15 7 1 9 . 3 - 5 8  25  5 3 . 1 S A T U R A T E D
5 / 6 15 7 2 9 . 9 - 5 8  25  5 3 . 1 1 0 . 6 9
5 / 7 15 8 3 8 . 1 - 5 8  25  5 3 . 1 9 . 3 5
5 / 8 15 8 5 1 . 7 - 5 8  25  5 3 . 1 9 . 9 4
5 / 9 15 9 2 6 . 6 - 5 8  25  5 3 . 1 S A T U R A T E D
5 / 1 0 15 9 3 6 . 7 - 5 8  25  5 3 . 1 S A T U R A T E D
5 / 1 1 15 10 5 . 1 - 5 8  25  5 3 . 1 S A T U R A T E D
5 / 1 2 15 10 1 4 . 0 - 5 8  25  5 3 . 1 1 0 . 9 0
5 / 1 3 15 10 3 4 . 7 - 5 8  25  5 3 . 1 9 . 2 6
5 / 1 4 15 10 4 1 . 8 - 5 8  25  5 3 . 1 S A T U R A T E D
5 / 1 5 15 10 4 7 . 2 - 5 8  25  5 3 . 1 1 1 . 0 1
5 / 1 6 15 10 5 4 . 9 - 5 8  25  5 3 . 1 S A T U R A T E D
6 / 1 15 5 4 . 3 - 5 8  26  5 . 1 1 0 . 6 1
6 / 2 15 5 3 2 . 7 - 5 8  26  5 . 1 1 0 . 4 5
6 / 3 15 5 4 0 . 4 - 5 8  26  5 . 1 1 0 . 8 7
6 / 4 15 5 4 3 . 9 - 5 8  26  5 . 1 1 0 . 6 7
6 / 5 15 6 2 . 9 - 5 8  26  5 . 1 1 0 . 5 2
6 / 6 15 6 8 . 8 - 5 8  26  5 . 1 1 0 . 4 7
6 / 7 15 6 2 2 . 4 - 5 8  26  5 . 1 1 0 . 0 2
6 / 8 15 7 3 2 . 9 - 5 8  26  5 . 1 9 . 1 8
6 / 9 15 8 1 4 . 4 - 5 8  26  5 . 1 S A T U R A T E D
6 / 1 0 15 8 3 0 . 9 - 5 8  26  5 . 1 1 0 . 4 9
6 / 1 1 15 8 4 1 . 0 - 5 8  26  5 . 1 S A T U R A T E D
6 / 1 2 15 9 1 1 . 2 - 5 8  26  5 . 1 9 . 0 0
6 / 1 3 15 9 1 8 . 3 - 5 8  26  5 . 1 1 0 . 3 7
6 / 1 4 15 9 3 0 . 8 - 5 8  26  5 . 1 1 0 . 8 7
6 / 1 5 15 9 4 5 . 0 - 5 8  26  5 . 1 1 0 . 3 1
6 / 1 6 15 9 4 6 . 7 - 5 8  26  5 . 1 9 . 8 1
6 / 1 7 15 9 5 5 . 0 - 5 8  26  5 . 1 1 1 . 0 1
6 / 1 8 15 9 5 5 . 0 - 5 8  26  5 . 1 1 1 . 0 1
7 / 1 15 5 1 1 . 4 - 5 8  26  1 7 . 2 9 . 4 0
7 / 2 15 5 2 5 . 6 - 5 8  26  1 7 . 2 1 0 . 1 0
7 / 3 15 5 5 8 . 7 - 5 8  26  1 7 . 2 1 0 . 2 5
7 / 4 15 6 3 7 . 2 - 5 8  26  1 7 . 2 9 . 0 0
7 / 5 15 6 4 0 . 2 - 5 8  26  1 7 . 2 1 0 . 8 1
7 / 6 15 7 1 . 5 - 5 8  26  1 7 . 2 1 0 . 5 9
7 / 7 15 7 4 5 . 6 - 5 8  26  1 7 . 2 1 0 . 7 5
7 / 8 15 8 1 6 . 7 - 5 8
7 / 9 15 8 2 5 . 6 - 5 8
7 / 1 0 15 8 4 5 . 8 - 5 8
7 / 1 1 15 8 5 2 . 9 - 5 8
7 / 1 2 15 8 5 8 . 8 - 5 8
7 / 1 3 15 9 7 . 1 - 5 8
7 / 1 4 15 9 5 7 . 4 - 5 8
7 / 1 5 15 10 1 5 . 8 - 5 8
7 / 1 6 15 10 1 9 . 3 - 5 8
8 / 1 15 5 1 4 . 9 - 5 8
8 / 2 15 5 2 3 . 2 - 5 8
8 / 3 15 5 3 2 . 7 - 5 8
8 / 4 15 5 5 2 . 2 - 5 8
8 / 5 15 6 1 5 . 3 - 5 8
8 / 6 15 6 3 0 . 7 - 5 8
8 / 7 15 6 5 2 . 0 - 5 8
8 / 8 15 6 5 9 . 7 - 5 8
8 / 9 15 7 1 6 . 9 - 5 8
8 / 1 0 15 7 2 4 . 6 - 5 8
8 / 1 1 15 7 4 8 . 0 - 5 8
8 / 1 2 15 7 5 3 . 6 - 5 8
8 / 1 3 15 8 3 . 7 - 5 8
8 / 1 4 15 8 8 . 4 - 5 8
8 / 1 5 15 8 1 7 . 9 - 5 8
8 / 1 6 15 8 3 8 . 1 - 5 8
8 / 1 7 15 8 4 4 . 0 - 5 8
8 / 1 8 15 8 4 6 . 9 - 5 8
8 / 1 9 15 9 2 . 9 - 5 8
8 / 2 0 15 9 8 . 8 - 5 8
8 / 2 1 15 9 2 0 . 1 - 5 8
8 / 2 2 15 9 3 4 . 9 - 5 8
8 / 2 3 15 9 3 6 . 7 - 5 8
8 / 2 4 15 9 5 6 . 8 - 5 8
8 / 2 5 15 10 1 1 . 0 - 5 8
8 / 2 6 15 10 1 4 . 6 - 5 8
8 / 2 7 15 10 2 2 . 9 - 5 8
8 / 2 8 15 10 2 9 . 7 - 5 8
8 / 2 9 15 10 4 3 . 6 - 5 8
8 / 3 0 15 10 4 7 . 2 - 5 8
9 / 1 15 5 2 0 . 8 - 5 8
9 / 2 15 6 0 . 5 - 5 8
9 / 3 15 6 2 6 . 0 - 5 8
9 / 4 15 6 4 4 . 9 - 5 8
9 / 5 15 7 4 . 5 - 5 8
9 / 6 15 7 4 7 . 1 - 5 8
1 7 . 2 9 . 9 3
1 7 . 2 9 . 8 9
1 7 . 2 1 0 . 6 7
1 7 . 2 SA T U R A T E D
1 7 . 2 9 . 8 9
1 7 . 2 1 0 . 2 2
1 7 . 2 1 0 . 4 3
1 7 . 2 S A T U R A T E D
1 7 . 2 1 0 . 9 7
2 9 . 1 1 0 . 5 9
2 9 . 1 1 0 . 1 7
2 9 . 1 1 1 . 0 1
2 9 . 1 S A T U R A T E D
2 9 . 1 1 0 . 0 7
2 9 . 1 1 0 . 7 2
2 9 . 1 1 0 . 6 9
2 9 . 1 1 1 . 0 1
2 9 . 1 1 0 . 2 0
2 9 . 1 9 . 7 1
2 9 . 1 1 0 . 2 5
2 9 . 1 1 0 . 7 5
2 9 . 1 8 . 8 0
2 9 . 1 8 . 9 8
2 9 . 1 9 . 7 2
2 9 . 1 9 . 9 0
2 9 . 1 1 0 . 7 5
2 9 . 1 1 0 . 2 5
2 9 . 1 1 0 . 7 2
2 9 . 1 9 . 5 9
2 9 . 1 S A T U R A T E D
2 9 . 1 1 0 . 7 5
2 9 . 1 1 0 . 6 7
2 9 . 1 1 1 . 0 1
2 9 . 1 9 . 0 0
2 9 . 1 S A T U R A T E D
2 9 . 1 S A T U R A T E D
2 9 . 1 9 . 8 1
2 9 . 1 1 0 . 7 8
2 9 . 1 9 . 2 6
4 1 . 1 9 . 9 7
4 1 . 1 9 . 4 9
4 1 . 1 9 . 9 0
4 1 . 1 S A T U R A T E D
4 1 . 1 1 1 . 0 1














































9 / 7 15 8 1 3 . 8 - 5 8  26 4 1 . 1 1 0 . 6 9
9 / 8 15 8 2 8 . 3 - 5 8  26 4 1 . 1 1 0 . 1 0
9 / 9 15 8 5 1 . 7 - 5 8  26 4 1 . 1 9 . 7 1
9 / 1 0 15 9 2 . 0 - 5 8  26 4 1 . 1 1 1 . 0 1
9 / 1 1 15 9 7 . 1 - 5 8  26 4 1 . 1 1 0 . 4 5
9 / 1 2 15 9 1 3 . 6 - 5 8  26 4 1 . 1 1 0 . 1 3
9 / 1 3 15 9 2 6 . 6 - 5 8  26 4 1 . 1 1 0 . 7 5
9 / 1 4 15 9 3 3 . 1 - 5 8  26 4 1 . 1 9 . 3 8
9 / 1 5 15 9 4 4 . 4 - 5 8  26 4 1 . 1 S A T U R A T E D
9 / 1 6 15 10 6 . 3 - 5 8  26 4 1 . 1 1 0 . 9 4
9 / 1 7 15 10 8 . 1 - 5 8  26 4 1 . 1 1 0 . 8 7
9 / 1 8 15 10 1 8 . 7 - 5 8  26 4 1 . 1 1 0 . 6 7
9 / 1 9 15 10 4 2 . 1 - 5 8  26 4 1 . 1 1 0 . 6 1
9 / 2 0 15 10 4 4 . 8 - 5 8  26 4 1 . 1 1 0 . 6 1
9 / 2 1 15 10 5 3 . 4 - 5 8  26 4 1 . 1 9 . 5 7
1 0 / 1 15 5 5 . 7 - 5 8  26 5 3 . 2 1 0 . 7 8
1 0 / 2 15 5 1 6 . 7 - 5 8  26 5 3 . 2 9 . 6 7
1 0 / 3 15 5 2 5 . 0 - 5 8  26 5 3 . 2 1 0 . 8 7
1 0 / 4 15 5 2 8 . 8 - 5 8  26 5 3 . 2 1 1 . 0 1
1 0 / 5 15 6 1 3 . 6 - 5 8  26 5 3 . 2 1 0 . 2 5
1 0 / 6 15 6 1 8 . 9 - 5 8  26 5 3 . 2 1 0 . 6 9
1 0 / 7 15 6 3 9 . 9 - 5 8  26 5 3 . 2 9 . 8 6
1 0 / 8 15 6 4 6 . 7 - 5 8  26 5 3 . 2 9 . 6 8
1 0 / 9 15 7 3 7 . 1 - 5 8  26 5 3 . 2 1 0 . 2 7
1 0 / 1 0 15 7 4 4 . 2 - 5 8  26 5 3 . 2 1 0 . 4 3
1 0 / 1 1 15 7 4 8 . 3 - 5 8  26 5 3 . 2 1 0 . 6 9
1 0 / 1 2 15 7 5 0 . 1 - 5 8  26 5 3 . 2 9 . 9 3
1 0 / 1 3 15 8 4 6 . 3 - 5 8  26 5 3 . 2 9 . 5 4
1 0 / 1 4 15 8 5 2 . 3 - 5 8  26 5 3 . 2 1 0 . 2 2
1 0 / 1 5 15 9 3 4 . 3 - 5 8  26 5 3 . 2 S A T U R A T E D
1 0 / 1 6 15 9 4 9 . 1 - 5 8  26 5 3 . 2 S A T U R A T E D
1 0 / 1 7 15 9 5 5 . 6 - 5 8  26 5 3 . 2 1 0 . 9 0
1 0 / 1 8 15 11 1 . 1 - 5 8  26 5 3 . 2 9 . 8 4
1 1 / 1 15 5 8 . 4 - 5 8  27 5 . 1 1 1 . 0 1
1 1 / 2 15 5 1 2 . 6 - 5 8  27 5 . 1 9 . 5 1
1 1 / 3 15 5 4 1 . 0 - 5 8  27 5 . 1 9 . 3 0
1 1 / 4 15 5 4 5 . 1 - 5 8  27 5 . 1 S A T U R A T E D
1 1 / 5 15 5 4 8 . 1 - 5 8  27 5 . 1 9 . 4 9
1 1 / 6 15 6 1 5 . 9 - 5 8  27 5 . 1 1 0 . 2 0
1 1 / 7 15 6 2 6 . 6 - 5 8  27 5 . 1 9 . 7 0
1 1 / 8 15 6 4 3 . 2 - 5 8  27 5 . 1 1 0 . 0 9
1 1 / 9 15 7 1 5 . 1 - 5 8  27 5 . 1 1 1 . 0 1
1 1 / 1 0 15 7 2 2 . 5 - 5 8  27 5 . 1 1 0 . 6 9
1 1 / 1 1 15 7 2 8 . 8 - 5 8  27 5 . 1 1 0 . 6 9
1 1 / 1 2 15 7 5 6 . 0 - 5 8  27 5 . 1 1 0 . 4 9
1 1 / 1 3 15 8 4 . 3 - 5 8 27 5 . 1 1 0 . 6 7
1 1 / 1 4 15 8 1 5 . 5 - 5 8 27 5 . 1 1 0 . 9 4
1 1 / 1 5 15 8 2 2 . 1 - 5 8 27 5 . 1 1 0 . 6 9
1 1 / 1 6 15 8 2 5 . 6 - 5 8 27 5 . 1 S A T U R A T E D
1 1 / 1 7 15 8 4 9 . 3 - 5 8 27 5 . 1 1 1 . 0 1
1 1 / 1 8 15 9 3 . 5 - 5 8 27 5 . 1 1 0 . 0 2
1 1 / 1 9 15 9 1 7 . 1 - 5 8 27 5 . 1 1 0 . 1 3
1 1 / 2 0 15 9 4 6 . 7 - 5 8 27 5 . 1 9 . 7 1
1 1 / 2 1 15 10 1 6 . 4 - 5 8 27 5 . 1 1 0 . 6 1
1 1 / 2 2 15 10 4 9 . 5 - 5 8 27 5 . 1 9 . 4 0
1 2 / 1 15 5 1 7 . 3 - 5 8 27 1 7 . 1 1 0 . 4 5
1 2 / 2 15 5 5 8 . 2 - 5 8 27 1 7 . 1 9 . 0 8
1 2 / 3 15 6 1 . 1 - 5 8 27 1 7 . 1 9 . 9 5
1 2 / 4 15 6 1 4 . 1 - 5 8 27 1 7 . 1 S A T U R A T E D
1 2 / 5 15 6 3 2 . 2 - 5 8 27 1 7 . 1 1 0 . 2 7
1 2 / 6 15 7 5 . 7 - 5 8 27 1 7 . 1 1 0 . 4 5
1 2 / 7 15 7 1 1 . 6 - 5 8 27 1 7 . 1 S A T U R A T E D
1 2 / 8 15 7 4 2 . 4 - 5 8 27 1 7 . 1 9 . 5 7
1 2 / 9 15 8 7 . 9 - 5 8 27 1 7 . 1 9 . 2 7
1 2 / 1 0 15 8 1 0 . 2 - 5 8 27 1 7 . 1 1 0 . 5 9
1 2 / 1 1 15 8 2 5 . 0 - 5 8 27 1 7 . 1 1 0 . 8 4
1 2 / 1 2 15 8 5 6 . 4 - 5 8 27 1 7 . 1 9 . 4 0
1 2 / 1 3 15 9 2 2 . 5 - 5 8 27 1 7 . 1 1 1 . 0 1
1 2 / 1 4 15 9 3 0 . 8 - 5 8 27 1 7 . 1 9 . 6 6
1 2 / 1 5 15 10 2 1 . 7 - 5 8 27 1 7 . 1 8 . 9 5
1 2 / 1 6 15 11 0 . 2 - 5 8 27 1 7 . 1 1 0 . 2 9
1 3 / 1 15 5 3 4 . 5 - 5 8 27 2 9 . 2 9 . 9 0
1 3 / 2 15 5 5 4 . 0 - 5 8 27 2 9 . 2 1 0 . 7 2
1 3 / 3 15 5 5 9 . 9 - 5 8 27 2 9 . 2 1 0 . 2 3
1 3 / 4 15 6 2 3 . 6 - 5 8 27 2 9 . 2 1 0 . 0 9
1 3 / 5 15 6 2 9 . 5 - 5 8 27 2 9 . 2 1 1 . 0 1
1 3 / 6 15 6 5 9 . 2 - 5 8 27 2 9 . 2 S A T U R A T E D
1 3 / 7 15 7 1 . 8 - 5 8 27 2 9 . 2 1 0 . 8 4
1 3 / 8 15 7 1 3 . 4 - 5 8 27 2 9 . 2 S A T U R A T E D
1 3 / 9 15 7 3 3 . 5 - 5 8 27 2 9 . 2 1 0 . 2 0
1 3 / 1 0 15 7 4 8 . 3 - 5 8 27 2 9 . 2 1 0 . 9 4
1 3 / 1 1 15 7 5 6 . 0 - 5 8 27 2 9 . 2 1 0 . 5 9
1 3 / 1 2 15 8 1 7 . 3 - 5 8 27 2 9 . 2 9 . 6 3
1 3 / 1 3 15 8 3 2 . 1 - 5 8 27 2 9 . 2 1 0 . 0 9
1 3 / 1 4 15 8 4 9 . 9 - 5 8 27 2 9 . 2 1 1 . 0 1
1 3 / 1 5 15 9 1 1 . 2 - 5 8 27 2 9 . 2 1 0 . 0 5
1 3 / 1 6 15 9 3 9 . 1 - 5 8 27 2 9 . 2 9 . 4 9
1 3 / 1 7 15 9 5 6 . 8 - 5 8 27 2 9 . 2 S A T U R A T E D
1 3 / 1 8 15 10 4 2 . 4 - 5 8 27 2 9 . 2 1 0 . 9 4
1 3 / 1 9 15 10 5 3 . 7 - 5 8 27 2 9 . 2 1 0 . 6 9
1 4 / 1 15 5 1 0 . 2 - 5 8 27  4 1 . 1 9 . 0 7
1 4 / 2 15 5 2 0 . 0 - 5 8 27  4 1 . 1 9 . 6 6
1 4 / 3 15 5 4 7 . 5 - 5 8 27  4 1 . 1 1 0 . 2 2
1 4 / 4 15 6 1 1 . 2 - 5 8 27  4 1 . 1 S A T U R A T E D
1 4 / 5 15 6 2 5 . 4 - 5 8 27  4 1 . 1 9 . 4 3
1 4 / 6 15 6 3 9 . 6 - 5 8 27  4 1 . 1 1 1 . 0 1
1 4 / 7 15 7 5 . 7 - 5 8 27  4 1 . 1 1 0 . 0 9
1 4 / 8 15 7 2 7 . 0 - 5 8 27  4 1 . 1 S A T U R A T E D
1 4 / 9 15 7 3 6 . 5 - 5 8 27  4 1 . 1 1 0 . 3 7
1 4 / 1 0 15 7 5 4 . 2 - 5 8 27  4 1 . 1 S A T U R A T E D
1 4 / 1 1 15 8 9 . 0 - 5 8 27  4 1 . 1 1 1 . 0 1
1 4 / 1 2 15 8 1 4 . 4 - 5 8 27  4 1 . 1 1 0 . 4 5
1 4 / 1 3 15 8 3 3 . 3 - 5 8 27  4 1 . 1 9 . 9 1
1 4 / 1 4 15 9 0 . 6 - 5 8 27  4 1 . 1 1 0 . 6 4
1 4 / 1 5 15 9 2 5 . 4 - 5 8 27  4 1 . 1 1 0 . 6 1
1 4 / 1 6 15 9 3 7 . 3 - 5 8 27  4 1 . 1 1 0 . 5 6
1 4 / 1 7 15 9 4 7 . 3 - 5 8 27  4 1 . 1 1 0 . 6 7
1 4 / 1 8 15 9 5 4 . 4 - 5 8 27  4 1 . 1 9 . 1 8
1 4 / 1 9 15 10 4 . 5 - 5 8 27  4 1 . 1 1 0 . 4 1
1 4 / 2 0 15 10 1 2 . 2 - 5 8 27  4 1 . 1 1 1 . 0 1
1 4 / 2 1 15 10 4 8 . 3 - 5 8 27  4 1 . 1 1 1 . 0 1
1 4 / 2 2 15 10 5 6 . 6 - 5 8 27  4 1 . 1 1 0 . 2 9
1 5 / 1 15 5 2 9 . 1 - 5 8 27  5 3 . 1 1 0 . 4 9
1 5 / 2 15 5 3 4 . 5 - 5 8 27  5 3 . 1 1 0 . 4 3
1 5 / 3 15 5 3 5 . 7 - 5 8 27  5 3 . 1 1 0 . 3 7
1 5 / 4 15 5 4 1 . 0 - 5 8 27  5 3 . 1 8 . 8 7
1 5 / 5 15 6 1 6 . 5 - 5 8 27  5 3 . 1 9 . 8 7
1 5 / 6 15 6 5 2 . 6 - 5 8 27  5 3 . 1 9 . 9 3
1 5 / 7 15 7 9 . 8 - 5 8 27  5 3 . 1 1 1 . 0 1
1 5 / 8 15 7 1 6 . 9 - 5 8 27  5 3 . 1 9 . 8 5
1 5 / 9 15 7 2 2 . 8 - 5 8 27  5 3 . 1 1 0 . 4 5
1 5 / 1 0 15 7 3 4 . 1 - 5 8 27 5 3 . 1 9 . 5 2
1 5 / 1 1 15 8 7 . 9 - 5 8 27  5 3 . 1 9 . 8 0
1 5 / 1 2 15 8 2 3 . 2 - 5 8 27  5 3 . 1 1 0 . 4 5
1 5 / 1 3 15 8 4 9 . 9 - 5 8 27  5 3 . 1 1 0 . 6 9
1 5 / 1 4 15 8 5 4 . 3 - 5 8 27  5 3 . 1 9 . 1 9
1 5 / 1 5 15 9 1 3 . 6 - 5 8 27  5 3 . 1 1 0 . 6 4
1 5 / 1 6 15 9 1 7 . 7 - 5 8 27  5 3 . 1 S A T U R A T E D
1 5 / 1 7 15 9 3 4 . 3 - 5 8 27  5 3 . 1 9 . 7 0
1 5 / 1 8 15 9 4 6 . 7 - 5 8 27  5 3 . 1 9 . 7 3
1 5 / 1 9 15 10 2 . 7 - 5 8 27  5 3 . 1 1 0 . 7 5
1 5 / 2 0 15 10 1 3 . 4 - 5 8 27  5 3 . 1 1 0 . 6 4
1 5 / 2 1 15 10 1 7 . 0 - 5 8 27  5 3 . 1 1 0 . 4 3
1 5 / 2 2 15 10 3 0 . 0 - 5 8 27  5 3 . 1 1 0 . 5 6
1 5 / 2 3 15 10 5 0 . 7 - 5 8 27  5 3 . 1 1 0 . 7 2
1 6 / 1 15 5 4 . 3 - 5 8 28 5 . 2 1 0 . 2 7
1 6 / 2 15 5 2 7 . 4 - 5 8 28 5 . 2 9 . 9 7
1 6 / 3 15 5 5 0 . 5 - 5 8 28 5 . 2 9 . 1 7
1 6 / 4 15 5 5 5 . 8 - 5 8 28 5 . 2 1 0 . 4 5
1 6 / 5 15 6 2 0 . 1 - 5 8 28 5 . 2 S A T U R A T E D
1 6 / 6 15 6 2 3 . 6 - 5 8 28 5 . 2 S A T U R A T E D
1 6 / 7 15 6 5 3 . 8 - 5 8 28 5 . 2 1 0 . 0 7
1 6 / 8 15 7 1 9 . 0 - 5 8 28 5 . 2 1 0 . 4 3
1 6 / 9 15 7 3 1 . 1 - 5 8 28 5 . 2 9 . 6 8
1 6 / 1 0 15 7 4 2 . 7 - 5 8 28 5 . 2 1 1 . 0 1
1 6 / 1 1 15 7 5 1 . 9 - 5 8 28 5 . 2 1 0 . 4 7
1 6 / 1 2 15 7 5 9 . 0 - 5 8 28 5 . 2 9 . 5 9
1 6 / 1 3 15 8 1 2 . 0 - 5 8 28 5 . 2 1 0 . 6 9
1 6 / 1 4 15 8 4 8 . 1 - 5 8 28 5 . 2 1 0 . 6 4
1 6 / 1 5 15 8 5 7 . 0 - 5 8 28 5 . 2 1 0 . 6 7
1 6 / 1 6 15 9 0 . 9 - 5 8 28 5 . 2 1 0 . 6 7
1 6 / 1 7 15 9 5 . 9 - 5 8 28 5 . 2 8 . 9 5
1 6 / 1 8 15 10 3 . 9 - 5 8 28 5 . 2 1 0 . 9 0
1 6 / 1 9 15 10 3 2 . 9 - 5 8 28 5 . 2 8 . 9 0
1 6 / 2 0 15 10 4 0 . 6 - 5 8 28 5 . 2 S A T U R A T E D
1 6 / 2 1 15 10 5 4 . 9 - 5 8 28 5 . 2 1 0 . 5 4
1 6 / 2 2 15 11 1 . 4 - 5 8 28 5 . 2 1 0 . 6 9
1 7 / 1 15 5 9 . 0 - 5 8 28 1 7 . 1 1 0 . 0 7
1 7 / 2 15 5 1 8 . 5 - 5 8 28 1 7 . 1 1 0 . 9 7
1 7 / 3 15 5 3 0 . 9 - 5 8 28 1 7 . 1 S A T U R A T E D
1 7 / 4 15 6 8 . 2 - 5 8 28 1 7 . 1 9 . 2 2
1 7 / 5 15 6 4 8 . 5 - 5 8 28 1 7 . 1 1 0 . 5 9
1 7 / 6 15 7 1 . 5 - 5 8 28 1 7 . 1 1 0 . 3 1
1 7 / 7 15 7 8 . 0 - 5 8 28 1 7 . 1 S A T U R A T E D
1 7 / 8 15 7 1 5 . 1 - 5 8 28 1 7 . 1 1 0 . 3 3
1 7 / 9 15 7 2 6 . 1 - 5 8 28 1 7 . 1 1 0 . 8 1
1 7 / 1 0 15 8 1 . 3 - 5 8 28 1 7 . 1 9 . 1 2
1 7 / 1 1 15 8 1 9 . 1 - 5 8 28 1 7 . 1 1 0 . 3 5
1 7 / 1 2 15 8 5 9 . 4 - 5 8 28 1 7 . 1 1 0 . 2 7
1 7 / 1 3 15 9 2 8 . 4 - 5 8 28 1 7 . 1 9 . 8 0
1 8 / 1 15 5 3 8 . 0 - 5 8 28 2 9 . 1 S A T U R A T E D
1 8 / 2 15 5 5 9 . 9 - 5 8 28 2 9 . 1 1 0 . 1 7
1 8 / 3 15 6 2 1 . 3 - 5 8 28 2 9 . 1 8 . 9 1
1 8 / 4 15 6 4 2 . 0 - 5 8 28 2 9 . 1 1 1 . 0 1
1 8 / 5 15 6 4 4 . 3 - 5 8 28 2 9 . 1 1 0 . 7 5
1 8 / 6 15 7 9 . 8 - 5 8 28 2 9 . 1 1 0 . 6 4
1 8 / 7 15 7 2 1 . 7 - 5 8 28 2 9 . 1 1 1 . 0 1
1 8 / 8 15 7 3 2 . 9 - 5 8 28 2 9 . 1 1 0 . 9 4
1 8 / 9 15 7 3 4 . 7 - 5 8 28 2 9 . 1 1 0 . 6 7
1 8 / 1 0 15 7 5 4 . 2 - 5 8 28 2 9 . 1 8 . 8 4
1 8 / 1 1 15 8 2 5 . 6 - 5 8  28  2 9 . 1 9 . 6 4
1 8 / 1 2 15 8 2 9 . 8 - 5 8  28  2 9 . 1 S A T U R A T E D
1 8 / 1 3 15 8 4 9 . 9 - 5 8  28  2 9 . 1 S A T U R A T E D
1 8 / 1 4 15 8 5 5 . 8 - 5 8  28  2 9 . 1 1 0 . 0 5
1 8 / 1 5 15 9 1 0 . 0 - 5 8  28  2 9 . 1 1 0 . 4 9
1 8 / 1 6 15 9 2 3 . 7 - 5 8  28  2 9 . 1 9 . 0 9
1 8 / 1 7 15 9 3 1 . 9 - 5 8  28  2 9 . 1 1 0 . 4 3
1 8 / 1 8 15 9 3 6 . 1 - 5 8  28  2 9 . 1 1 0 . 6 7
1 8 / 1 9 15 9 3 9 . 6 - 5 8  28  2 9 . 1 9 . 3 7
1 8 / 2 0 15 9 5 2 . 1 - 5 8  28  2 9 . 1 1 0 . 0 2
1 8 / 2 1 15 10 1 . 6 - 5 8  28  2 9 . 1 1 0 . 9 7
1 8 / 2 2 15 10 2 7 . 0 - 5 8  28  2 9 . 1 1 1 . 0 1
1 8 / 2 3 15 10 3 3 . 8 - 5 8  28  2 9 . 1 1 0 . 7 5
1 8 / 2 4 15 10 3 6 . 8 - 5 8  28  2 9 . 1 1 0 . 6 9
1 8 / 2 5 15 10 4 3 . 0 - 5 8  28  2 9 . 1 1 0 . 6 7
1 8 / 2 6 15 10 4 6 . 0 - 5 8  28  2 9 . 1 1 0 . 8 7
1 8 / 2 7 15 10 5 3 . 1 - 5 8  28  2 9 . 1 1 1 . 0 1
1 8 / 2 8 15 10 5 9 . 6 - 5 8  28  2 9 . 1 1 0 . 5 6
1 9 / 1 15 5 6 . 0 - 5 8  28  4 1 . 2 1 0 . 7 2
1 9 / 2 15 5 2 3 . 2 - 5 8  28  4 1 . 2 8 . 8 7
1 9 / 3 15 6 4 . 7 - 5 8  28  4 1 . 2 1 0 . 9 4
1 9 / 4 15 7 1 9 . 3 - 5 8  28  4 1 . 2 9 . 9 7
1 9 / 5 15 7 3 1 . 7 - 5 8  28  4 1 . 2 9 . 1 9
1 9 / 6 15 7 3 8 . 2 - 5 8  28  4 1 . 2 1 0 . 6 9
1 9 / 7 15 7 4 2 . 4 - 5 8  28  4 1 . 2 9 . 8 1
1 9 / 8 15 8 1 3 . 2 - 5 8  28  4 1 . 2 1 0 . 3 5
1 9 / 9 15 9 2 0 . 7 - 5 8  28  4 1 . 2 1 0 . 6 1
1 9 / 1 0 15 10 2 3 . 5 - 5 8  28  4 1 . 2 9 . 7 3
1 9 / 1 1 15 10 3 1 . 2 - 5 8  28  4 1 . 2 1 0 . 4 9
2 0 / 1 15 5 3 4 . 5 - 5 8  28  5 3 . 1 1 0 . 9 7
2 0 / 2 15 5 4 7 . 5 - 5 8  28  5 3 . 1 9 . 8 1
2 0 / 3 15 5 4 9 . 9 - 5 8  28  5 3 . 1 1 0 . 2 3
2 0 / 4 15 6 7 . 6 - 5 8  28  5 3 . 1 9 . 8 6
2 0 / 5 15 6 1 0 . 6 - 5 8  28  5 3 . 1 1 0 . 2 7
2 0 / 6 15 6 1 8 . 3 - 5 8  28  5 3 . 1 1 0 . 6 9
2 0 / 7 15 6 3 4 . 3 - 5 8  28  5 3 . 1 1 0 . 3 9
2 0 / 8 15 6 5 2 . 0 - 5 8  28  5 3 . 1 9 . 0 6
2 0 / 9 15 6 5 6 . 8 - 5 8  28  5 3 . 1 1 0 . 1 8
2 0 / 1 0 15 7 8 . 6 - 5 8  28  5 3 . 1 1 0 . 6 9
2 0 / 1 1 15 7 2 7 . 0 - 5 8  28  5 3 . 1 1 0 . 4 9
2 0 / 1 2 15 7 3 5 . 3 - 5 8  28  5 3 . 1 9 . 9 7
2 0 / 1 3 15 7 4 4 . 2 - 5 8  28  5 3 . 1 S A T U R A T E D
2 0 / 1 4 15 8 4 3 . 4 - 5 8  28  5 3 . 1 S A T U R A T E D
2 0 / 1 5 15 9 3 6 . 1 - 5 8  28  5 3 . 1 S A T U R A T E D
2 0 / 1 6 15 9 5 5 . 0 - 5 8  28  5 3 . 1 S A T U R A T E D
2 0 / 1 7 15 9 5 8 . 3 - 5 8 28 5 3 . 1 1 0 . 8 4
2 0 / 1 8 15 10 4 . 5 - 5 8 28 5 3 . 1 1 0 . 6 9
2 0 / 1 9 15 10 1 4 . 6 - 5 8 28 5 3 . 1 1 0 . 0 1
2 0 / 2 0 15 10 2 4 . 7 - 5 8 28 5 3 . 1 1 0 . 5 9
2 0 / 2 1 15 10 3 0 . 0 - 5 8 28 5 3 . 1 1 0 . 9 4
2 0 / 2 2 15 10 5 6 . 6 - 5 8 28 5 3 . 1 1 0 . 2 2
2 1 / 1 15 6 8 . 8 - 5 8 29 5 . 1 1 0 . 4 9
2 1 / 2 15 6 2 7 . 2 - 5 8 29 5 . 1 1 0 . 9 4
2 1 / 3 15 6 3 7 . 2 - 5 8 29 5 . 1 1 0 . 4 9
2 1 / 4 15 6 4 3 . 8 - 5 8 29 5 . 1 1 0 . 6 1
2 1 / 5 15 7 1 6 . 3 - 5 8 29 5 . 1 S A T U R A T E D
2 1 / 6 15 8 1 0 . 8 - 5 8 29 5 . 1 1 0 . 8 4
2 1 / 7 15 9 1 . 1 - 5 8 29 5 . 1 9 . 7 0
2 1 / 8 15 9 1 1 . 8 - 5 8 29 5 . 1 9 . 7 5
2 1 / 9 15 9 3 4 . 9 - 5 8 29 5 . 1 8 . 8 9
2 1 / 1 0 15 10 0 . 4 - 5 8 29 5 . 1 1 0 . 6 9
2 1 / 1 1 15 10 1 1 . 0 - 5 8 29 5 . 1 1 0 . 3 5
2 1 / 1 2 15 10 1 8 . 1 - 5 8 29 5 . 1 1 0 . 8 7
2 1 / 1 3 15 10 2 2 . 3 - 5 8 29 5 . 1 1 1 . 0 1
2 1 / 1 4 15 10 3 8 . 9 - 5 8 29 5 . 1 9 . 4 6
2 1 / 1 5 15 10 4 6 . 0 - 5 8 29 5 . 1 9 . 7 9
2 2 / 1 15 5 4 3 . 9 - 5 8 29 1 7 . 2 9 . 0 9
2 2 / 2 15 6 4 . 1 - 5 8 29 1 7 . 2 8 . 9 1
2 2 / 3 15 6 3 0 . 7 - 5 8 29 1 7 . 2 1 0 . 9 7
2 2 / 4 15 7 2 5 . 2 - 5 8 29 1 7 . 2 9 . 8 1
2 2 / 5 15 8 2 9 . 2 - 5 8 29 1 7 . 2 9 . 7 2
2 2 / 6 15 8 3 5 . 7 - 5 8 29 1 7 . 2 9 . 3 5
2 2 / 7 15 8 4 2 . 8 - 5 8 29 1 7 . 2 9 . 3 3
2 2 / 8 15 8 5 6 . 4 - 5 8 29 1 7 . 2 1 0 . 8 7
2 2 / 9 15 9 2 1 . 3 - 5 8 29 1 7 . 2 9 . 0 5
2 2 / 1 0 15 9 3 3 . 7 - 5 8 29 1 7 . 2 1 0 . 1 2
2 2 / 1 1 15 9 5 0 . 3 - 5 8 29 1 7 . 2 9 . 7 5
2 2 / 1 2 15 10 2 5 . 8 - 5 8 29 1 7 . 2 1 0 . 1 8
2 2 / 1 3 15 10 3 2 . 9 - 5 8 29 1 7 . 2 9 . 3 4
2 3 / 1 15 5 4 . 9 - 5 8 29 2 9 . 1 1 1 . 0 1
2 3 / 2 15 5 6 . 6 - 5 8 29 2 9 . 1 1 0 . 6 4
2 3 / 3 15 5 5 0 . 5 - 5 8 29 2 9 . 1 9 . 9 1
2 3 / 4 15 5 5 6 . 4 - 5 8 29 2 9 . 1 1 0 . 7 2
2 3 / 5 15 5 5 9 . 9 - 5 8 29 2 9 . 1 S A T U R A T E D
2 3 / 6 15 6 1 2 . 4 - 5 8 29 2 9 . 1 1 0 . 7 2
2 3 / 7 15 6 1 8 . 9 - 5 8 29 2 9 . 1 1 1 . 0 1
2 3 / 8 15 6 2 6 . 6 - 5 8 29 2 9 . 1 S A T U R A T E D
2 3 / 9 15 6 4 0 . 8 - 5 8 29 2 9 . 1 9 . 6 7
2 3 / 1 0 15 7 1 9 . 3 - 5 8 29 2 9 . 1 1 0 . 7 2
2 3 / 1 1 15 7 3 7 . 6 - 5 8 29 2 9 . 1 9 . 1 2
2 3 / 1 2 15 7 4 2 . 4 - 5 8 29 2 9 . 1 1 0 . 4 1
2 3 / 1 3 15 7 5 4 . 2 - 5 8 29 2 9 . 1 9 . 5 0
2 3 / 1 4 15 8 2 0 . 9 - 5 8 29 2 9 . 1 S A T U R A T E D
2 3 / 1 5 15 8 3 2 . 1 - 5 8 29 2 9 . 1 9 . 3 2
2 3 / 1 6 15 9 1 1 . 5 - 5 8 29 2 9 . 1 1 0 . 2 3
2 3 / 1 7 15 9 2 3 . 1 - 5 8 29 2 9 . 1 1 0 . 6 1
2 3 / 1 8 15 9 2 9 . 0 - 5 8 29 2 9 . 1 1 0 . 5 6
2 3 / 1 9 15 9 3 9 . 6 - 5 8 29 2 9 . 1 1 0 . 0 9
2 3 / 2 0 15 10 1 8 . 7 - 5 8 29 2 9 . 1 1 0 . 6 1
2 3 / 2 1 15 10 3 2 . 9 - 5 8 29 2 9 . 1 9 . 2 2
2 3 / 2 2 15 10 3 7 . 1 - 5 8 29 2 9 . 1 8 . 7 9
2 3 / 2 3 15 10 4 2 . 4 - 5 8 29 2 9 . 1 1 0 . 8 1
LONGITUDE-3 2 0 , LATITUDE- 0
LOCATION £ £ ( 1 9 5 0 ) DEC(1 9 5 0 ) K-MAGNITUDE
E M 5 D M 5
1 / 1 15 2 0 . 3 - 5 8 4 2 2 . 1 SATURATED
1 / 2 15 2 8 . 3 - 5 8 4 2 2 . 1 9 . 5 4
1 / 3 15 2 3 1 . 1 - 5 8 4 2 2 . 1 SATURATED
1 / 4 15 2 4 2 . 4 - 5 8 4 2 2 . 1 SATURATED
1 / 5 15 3 1 0 . 8 - 5 8 4 2 2 . 1 1 0 . 5 8
2 / 1 15 2 2 8 . 7 - 5 8 4 2 8 . 2 1 0 . 5 4
2 / 2 15 2 4 7 . 1 - 5 8 4 2 8 . 2 8 . 9 8
2 / 3 15 2 4 8 . 9 - 5 8 4 2 8 . 2 9 . 6 6
3 / 1 15 2 4 . 2 - 5 8 4 3 4 . 1 SATURATED
3 / 2 15 2 1 3 . 0 - 5 8 4 3 4 . 1 9 . 7 4
3 / 3 15 2 2 8 . 1 - 5 8 4 3 4 . 1 1 0 . 0 6
3 / 4 15 2 5 1 . 8 - 5 8 4 3 4 . 1 9 . 1 6
3 / 5 15 3 6 . 0 - 5 8 4 3 4 . 1 9 . 1 6
3 / 6 15 3 2 2 . 6 - 5 8 4 3 4 . 1 1 0 . 0 6
4 / 1 15 3 9 . 0 - 5 8 4 4 0 . 1 SATURATED
5 / 1 15 1 3 9 . 6 - 5 8 4 4 6 . 2 SATURATED
5 / 2 15 1 5 1 . 7 - 5 8 4 4 6 . 2 1 0 . 4 1
5 / 3 15 1 5 6 . 8 - 5 8 4 4 6 . 2 1 0 . 2 6
5 / 4 15 2 4 4 . 1 - 5 8 4 4 6 . 2 1 0 . 0 2
6 / 1 15 1 4 5 . 5 - 5 8 4 5 2 . 1 8 . 2 9
6 / 2 15 3 1 1 . 4 - 5 8 4 5 2 . 1 1 0 . 5 8
7 / 1 15 2 1 8 . 1 - 5 8 4 5 8 . 1 1 0 . 5 8
7 / 2 15 2 5 3 . 0 - 5 8 4 5 8 . 1 1 0 . 2 6
7 / 3 15 2 5 4 . 2 - 5 8 4 5 8 . 1 1 0 . 5 8
7 / 4 15 3 5 . 5 - 5 8 4 5 8 . 1 8 . 2 7
7 / 5 15 3 2 6 . 2 - 5 8 4 5 8 . 1 1 0 . 5 8
8 / 1 15 2 2 . 4 - 5 8 5 4 . 2 1 0 . 0 2
8 / 2 15 2 3 5 . 3 - 5 8 5 4 . 2 1 0 . 5 8
8 / 3 15 2 4 3 . 0 - 5 8 5 4 . 2 9 . 5 1
9 / 1 15 2 4 0 . 0 - 5 8 5 1 0 . 1 8 . 8 6
9 / 2 15 3 3 . 1 - 5 8 5 1 0 . 1 SATURATED
9 / 3 15 3 7 . 5 - 5 8 5 1 0 . 1 8 . 5 7
1 0 / 1 15 2 1 6 . 3 - 5 8 5 1 6 . 1 SATURATED
1 0 / 2 15 2 2 9 . 9 - 5 8 5 1 6 . 1 9 . 3 2
1 1 / 1 15 1 4 8 . 5 - 5 8 5 2 2 . 2 9 . 0 3
1 1 / 2 15 1 4 9 . 9 - 5 8 5 2 2 . 2 9 . 3 8
1 1 / 3 15 2 1 0 . 1 - 5 8 5 2 2 . 2 9 . 7 4
1 1 / 4 15 2 2 9 . 6 - 5 8 5 2 2 . 2 9 . 2 1
1 1 / 5 15 2 3 7 . 0 - 5 8 5 2 2 . 2 1 0 . 0 2
1 1 / 6 15 2 3 9 . 7 - 5 8 5 2 2 . 2 1 0 . 1 3
1 1 / 7 15 2 5 5 . 4 - 5 8 5 2 2 . 2 S A T U R A T E D
1 1 / 8 15 2 1 2 . 2 - 5 8 5 2 2 . 2 8 . 5 7
1 2 / 1 15 1 4 4 . 9 - 5 8 5 2 8 . 1 9 . 2 7
1 2 / 2 15 1 5 5 . 6 - 5 8 5 2 8 . 1 9 . 8 2
1 3 / 1 15 3 2 1 . 4 - 5 8 5 3 4 . 1 1 0 . 2 6
1 4 / 1 15 1 5 6 . 8 - 5 8 5 4 0 . 2 9 . 2 7
1 4 / 2 15 2 3 4 . 1 - 5 8 5 4 0 . 2 1 0 . 5 8
1 5 / 1 15 2 8 . 6 - 5 8 5 4 6 . 1 9 . 3 8
1 5 / 2 15 2 3 7 . 6 - 5 8 5 4 6 . 1 S A T U R A T E D
1 6 / 1 15 2 4 . 5 - 5 8 5 5 2 . 1 S A T U R A T E D
1 6 / 2 15 2 2 4 . 3 - 5 8 5 5 2 . 1 1 0 . 0 2
1 6 / 3 15 2 3 0 . 5 - 5 8 5 5 2 . 1 9 . 3 8
1 6 / 4 15 2 3 8 . 2 - 5 8 5 5 2 . 1 8 . 8 6
1 6 / 5 15 3 0 . 1 - 5 8 5 5 2 . 1 9 . 5 8
1 7 / 1 15 1 5 0 . 2 - 5 8 5 5 8 . 2 9 . 5 1
1 7 / 2 15 2 8 . 0 - 5 8 5 5 8 . 2 1 0 . 0 2
1 7 / 3 15 2 1 5 . 1 - 5 8 5 5 8 . 2 1 0 . 1 3
1 7 / 4 15 2 4 8 . 9 - 5 8 5 5 8 . 2 S A T U R A T E D
1 7 / 5 15 3 0 . 1 - 5 8 5 5 8 . 2 9 . 3 8
1 7 / 6 15 3 5 . 2 - 5 8 5 5 8 . 2 1 0 . 4 1
1 7 / 7 15 3 2 1 . 4 - 5 8 5 5 8 . 2 S A T U R A T E D
1 8 / 1 15 2 2 1 . 0 - 5 8 6 4 . 1 1 0 . 5 8
1 8 / 2 15 2 2 3 . 4 - 5 8 6 4 . 1 9 . 8 2
1 8 / 3 15 2 4 4 . 7 - 5 8 6 4 . 1 1 0 . 5 8
1 9 / 1 15 1 4 7 . 6 - 5 8 6 1 0 . 0 9 . 8 2
1 9 / 2 15 2 3 1 . 1 - 5 8 6 1 0 . 0 1 0 . 2 6
1 9 / 3 15 2 5 3 . 6 - 5 8 6 1 0 . 0 1 0 . 0 2
1 9 / 4 15 2 5 6 . 3 - 5 8 6 1 0 . 0 9 . 4 4
1 9 / 5 15 3 6 . 6 - 5 8 6 1 0 . 0 1 0 . 5 8
2 0 / 1 15 1 4 4 . 3 - 5 8 6 1 6 . 1 1 0 . 5 8
2 0 / 2 15 2 9 . 5 - 5 8 6 1 6 . 1 S A T U R A T E D
2 0 / 3 15 2 1 6 . 0 - 5 8 6 1 6 . 1 9 . 3 8
2 0 / 4 15 2 2 1 . 6 - 5 8 6 1 6 . 1 9 . 8 2
2 0 / 5 15 2 4 5 . 6 - 5 8 6 1 6 . 1 1 0 . 0 2
2 0 / 6 15 2 4 8 . 9 - 5 8 6 1 6 . 1 9 . 8 2
2 1 / 1 15 2 2 1 . 0 - 5 8 6 2 2 . 1 9 . 8 2
2 2 / 1 15 1 5 8 . 5 - 5 8 6 2 8 . 1 1 0 . 2 6
2 2 / 2 15 2 1 8 . 7 - 5 8 6 2 8 . 1 S A T U R A T E D
2 2 / 3 15 2 3 1 . 7 - 5 8 6 2 8 . 1 9 . 3 8
2 3 / 1 15 1 5 6 . 8 - 5 8 6 3 4 . 2 9 . 0 7
2 3 / 2 15 3 9 . 3 - 5 8 6 3 4 . 2 1 0 . 5 8
2 4 / 1 15 2 3 2 . 9 - 5 8 6 4 0 . 1 1 0 . 5 8
2 5 / 1 15 1 5 0 . 2 - 5 8 6 4 6 . 1 9 . 5 1
2 5 / 2 15 1 5 4 . 1 - 5 8 6 4 6 . 1 1 0 . 2 6
2 5 / 3 15 2 1 9 . 9 - 5 8 6 4 6 . 1 1 0 . 5 8
2 5 / 4 15 2 2 2 . 2 - 5 8 6 4 6 . 1 1 0 . 2 6
2 6 / 1 15 1 4 9 . 7 - 5 8 6 5 2 . 2 9 . 8 2
2 6 / 2 15 2 5 . 9 - 5 8 6 5 2 . 2 1 0 . 5 8
2 6 / 3 15 2 1 1 . 0 - 5 8 6 5 2 . 2 9 . 6 9
2 6 / 4 15 2 1 5 . 4 - 5 8 6 5 2 . 2 9 . 3 8
2 6 / 5 15 3 1 . 9 - 5 8 6 5 2 . 2 1 0 . 5 8
2 6 / 6 15 3 1 0 . 2 - 5 8 6 5 2 . 2 9 . 8 6
2 6 / 7 15 3 1 6 . 7 - 5 8 6 5 2 . 2 8 . 8 3
2 7 / 1 15 2 3 7 . 6 - 5 8 6 5 8 . 1 9 . 9 2
2 7 / 2 15 3 2 0 . 9 - 5 8 6 5 8 . 1 S A T U R A T E D
2 8 / 1 15 1 4 4 . 3 - 5 8 7 4 . 0 8 . 6 9
2 8 / 2 15 2 4 4 . 7 - 5 8 7 4 . 0 8 . 4 4
2 8 / 3 15 2 4 7 . 4 - 5 8 7 4 . 0 1 0 . 2 6
2 9 / 1 15 2 5 3 . 0 - 5 8 7 1 0 . 1 9 . 3 9
3 0 / 1 15 2 1 3 . 3 - 5 8 7 1 6 . 1 1 0 . 4 1
3 0 / 2 15 2 1 9 . 0 - 5 8 7 1 6 . 1 1 0 . 5 8
3 0 / 3 15 2 2 5 . 2 - 5 8 7 1 6 . 1 9 . 2 4
3 0 / 4 15 3 1 . 9 - 5 8 7 1 6 . 1 1 0 . 2 6
3 1 / 1 15 1 4 9 . 7 - 5 8 7 2 2 . 0 8 . 7 6
3 1 / 2 15 1 5 2 . 0 - 5 8 7 2 2 . 0 1 0 . 2 9
3 1 / 3 15 3 1 7 . 0 - 5 8 7 2 2 . 0 1 0 . 1 3
3 2 / 1 15 2 5 . 6 - 5 8 7 2 8 . 1 1 0 . 0 2
3 2 / 2 15 2 4 2 . 4 - 5 8 7 2 8 . 1 1 0 . 0 2
3 3 / 1 15 1 4 6 . 1 - 5 8 7 3 4 . 1 S A T U R A T E D
3 3 / 2 15 2 8 . 0 - 5 8 7 3 4 . 1 9 . 3 2
3 3 / 3 15 2 3 3 . 5 - 5 8 7 3 4 . 1 8 . 2 7
3 3 / 4 15 3 1 0 . 8 - 5 8 7 3 4 . 1 9 . 8 2
3 3 / 5 15 3 1 3 . 7 - 5 8 7 3 4 . 1 1 0 . 0 2
3 3 / 6 15 3 2 0 . 9 - 5 8 7 3 4 . 1 1 0 . 2 6
3 4 / 1 15 1 5 3 . 2 - 5 8 7 4 0 . 1 8 . 5 7
3 4 / 2 15 2 2 6 . 4 - 5 8 7 4 0 . 1 1 0 . 2 6
3 5 / 1 15 1 5 0 . 8 - 5 8 7 4 6 . 2 9 . 7 4
3 5 / 2 15 2 1 8 . 1 - 5 8 7 4 6 . 2 S A T U R A T E D
3 5 / 3 15 3 7 . 8 - 5 8 7 4 6 . 2 9 . 5 4
3 6 / 1 15 2 5 . 0 - 5 8 7 5 2 . 1 8 . 6 9
3 6 / 2 15 2 3 2 . 6 - 5 8 7 5 2 . 1 1 0 . 1 8
3 6 / 3 15 2 4 8 . 0 - 5 8 7 5 2 . 1 9 . 8 6
3 6 / 4 15 3 4 . 3 - 5 8 7 5 2 . 1 S A T U R A T E D
3 6 / 5 15 3 1 2 . 9 - 5 8 7 5 2 . 1 S A T U R A T E D
3 6 / 6 15 3 2 2 . 0 - 5 8 7 5 2 . 1 9 . 5 1
3 7 / 1 15 1 5 3 . 2 - 5 8 7 5 8 . 1 9 . 3 8
3 7 / 2 15 1 5 9 . 7 - 5 8 7 5 8 . 1 8 . 6 9
3 7 / 3 15 2 1 3 . 3 - 5 8 7 5 8 . 1 1 0 . 2 6
3 7 / 4 15 3 9 . 0 - 5 8 7 5 8 . 1 S A T U R A T E D
3 8 / 1 15 3 1 9 . 7 - 5 8 8 4 . 1 1 0 . 5 8
3 9 / 1 15 2 1 4 . 8 - 5 8 8 1 0 . 1 8 . 9 4
3 9 / 2 15 2 5 1 . 2 - 5 8 8 1 0 . 1 1 0 . 2 6
3 9 / 3 15 2 5 4 . 2 - 5 8 8 1 0 . 1 9 . 5 8
4 0 / 1 15 2 3 6 . 7 - 5 8 8 1 6 . 0 9 . 6 9
4 0 / 2 15 3 1 7 . 6 - 5 8 8 1 6 . 0 1 0 . 0 2
4 1 / 1 15 1 4 8 . 8 - 5 8 8 2 2 . 1 1 0 . 0 2
4 1 / 2 15 1 5 5 . 6 - 5 8 8 2 2 . 1 9 . 3 2
4 1 / 3 15 2 5 . 0 - 5 8 8 2 2 . 1 9 . 5 1
4 1 / 4 15 2 4 4 . 7 - 5 8 8 2 2 . 1 9 . 5 8
4 2 / 1 15 2 8 . 9 - 5 8 8 2 8 . 1 1 0 . 2 6
4 2 / 2 15 2 4 6 . 5 - 5 8 8 2 8 . 1 S A T U R A T E D
4 3 / 1 15 1 4 9 . 4 - 5 8 8 3 4 . 0 1 0 . 2 6
4 3 / 2 15 2 7 . 4 - 5 8 8 3 4 . 0 9 . 8 2
4 3 / 3 15 2 1 1 . 0 - 5 8 8 3 4 . 0 1 0 . 0 2
4 3 / 4 15 3 2 4 . 4 - 5 8 8 3 4 . 0 1 0 . 2 6
4 4 / 1 15 2 8 . 0 - 5 8 8 4 0 . 1 1 0 . 5 8
4 4 / 2 15 2 1 3 . 9 - 5 8 8 4 0 . 1 S A T U R A T E D
4 4 / 3 15 2 2 1 . 3 - 5 8 8 4 0 . 1 1 0 . 5 8
4 4 / 4 15 2 5 1 . 8 - 5 8 8 4 0 . 1 1 0 . 5 8
4 4 / 5 15 3 1 . 9 - 5 8 8 4 0 . 1 9 . 4 4
4 4 / 6 15 3 1 2 . 6 - 5 8 8 4 0 . 1 9 . 8 2
4 5 / 1 15 1 3 1 . 9 - 5 8 8 4 6 . 1 S A T U R A T E D
4 5 / 2 15 2 3 . 3 - 5 8 8 4 6 . 1 9 . 9 2
4 5 / 3 15 2 4 7 . 1 - 5 8 8 4 6 . 1 8 . 6 9
4 6 / 1 15 1 3 7 . 2 - 5 8 8 5 2 . 1 9 . 5 8
4 6 / 2 15 1 5 4 . 4 - 5 8 8 5 2 . 1 S A T U R A T E D
4 6 / 3 15 2 6 . 8 - 5 8 8 5 2 . 1 1 0 . 0 2
4 6 / 4 15 2 3 8 . 2 - 5 8 8 5 2 . 1 9 . 8 2
4 6 / 5 15 2 4 4 . 7 - 5 8 8 5 2 . 1 9 . 8 2
4 6 / 6 15 2 5 1 . 2 - 5 8 8 5 2 . 1 9 . 6 6
4 6 / 7 15 3 5 . 5 - 5 8 8 5 2 . 1 9 . 2 7
4 7 / 1 15 1 4 2 . 5 - 5 8 8 5 8 . 2 1 0 . 5 8
4 7 / 2 15 2 1 1 . 0 - 5 8 8 5 8 . 2 1 0 . 4 1
4 7 / 3 15 2 4 0 . 0 - 5 8 8 5 8 . 2 8 . 6 3
4 7 / 4 15 3 1 . 0 - 5 8 8 5 8 . 2 9 . 1 6
4 8 / 1 15 2 1 9 . 9 - 5 8 9 4 . 1 9 . 2 1
4 8 / 2 15 2 2 2 . 2 - 5 8 9 4 . 1 S A T U R A T E D
4 8 / 3 15 2 5 4 . 2 - 5 8 9 4 . 1 9 . 8 2
4 8 / 4 15 3 1 0 . 2 - 5 8 9 4 . 1 S A T U R A T E D
4 9 / 1 15 2 5 8 . 3 - 5 8 9 1 0 . 0 1 0 . 0 2
5 0 / 1 15 3 3 . 1 - 5 8 9 1 6 . 1 9 . 8 2
5 0 / 2 15 3 6.6 - 5 8 9 1 6 . 1 1 0 . 4 1
5 0 / 3 15 3 1 2 . 6 - 5 8 9 1 6 . 1 SATURATED
5 1 / 1 15 2 1 3 . 9 - 5 8 9 2 2 . 1 9 . 0 3
5 1 / 2 15 1 5 9 . 1 - 5 8 9 2 2 . 1 1 0 . 2 6
5 1 / 3 15 2 1 9 . 3 - 5 8 9 2 2 . 1 1 0 . 0 2
5 1 / 4 15 2 2 9 . 6 - 5 8 9 2 2 . 1 9 . 4 4
LONGITUDE- 3 2 0 ,LATITUDE=+ 1













4 9 . 4 SATURATED
1 / 2 15 0 3 . 8 - 5 6 59 4 9 . 4 9 . 2 6
1 / 3 15 1 5 . 4 - 5 6 59 4 9 . 4 1 0 . 3 9
1 / 4 15 1 3 2 . 1 - 5 6 59 4 9 . 4 1 0 . 1 3
1 / 5 15 1 5 7 . 6 - 5 6 59 4 9 . 4 1 0 . 7 9
1 / 6 15 2 1 4 . 1 - 5 6 59 4 9 . 4 1 0 . 1 9
1 / 7 15 2 4 6 . 7 - 5 6 59 4 9 . 4 9 . 4 2
1 / 8 15 2 5 0 . 3 - 5 6 59 4 9 . 4 9 . 1 0
1 / 9 15 2 5 5 . 0 - 5 6 59 4 9 . 4 1 0 . 1 2
1 / 1 0 15 3 3 7 . 6 - 5 6 59 4 9 . 4 1 0 . 6 7
1 / 1 1 15 4 3 5 . 1 - 5 6 59 4 9 . 4 9 . 7 9
1 / 1 2 15 5 2 0 . 1 - 5 6 59 4 9 . 4 9 . 8 4
1 / 1 3 15 5 4 5 . 6 - 5 6 59 4 9 . 4 1 0 . 9 2
2 / 1 14 59 5 . 8 - 5 6 59 5 5 . 4 9 . 7 1
2 / 2 14 59 1 4 . 4 - 5 6 59 5 5 . 4 9 . 7 3
2 / 3 14 59 1 6 . 5 - 5 6 59 5 5 . 4 1 0 . 9 2
2 / 4 14 59 1 9 . 4 - 5 6 59 5 5 . 4 1 0 . 8 5
2 / 5 14 59 3 4 . 5 - 5 6 59 5 5 . 4 1 0 . 6 1
2 / 6 14 59 4 0 . 2 - 5 6 59 5 5 . 4 9 . 0 7
2 / 7 15 1 3 4 . 8 - 5 6 59 5 5 . 4 SATURATED
2 / 8 15 1 5 8 . 7 - 5 6 59 5 5 . 4 1 0 . 5 6
2 / 9 15 2 7 . 0 - 5 6 59 5 5 . 4 1 0 . 5 6
2 / 1 0 15 2 5 2 . 3 - 5 6 59 5 5 . 4 9 . 1 2
2 / 1 1 15 3 3 8 . 8 - 5 6 59 5 5 . 4 1 0 . 9 2
2 / 1 2 15 3 4 3 . 0 - 5 6 59 5 5 . 4 SATURATED
2 / 1 3 15 4 5 2 . 8 - 5 6 59 5 5 . 4 1 0 . 8 9
2 / 1 4 15 5 4 1 . 4 - 5 6 59 5 5 . 4 1 0 . 8 9
3 / 1 14 58 5 9 . 9 - 5 7 0 1 . 4 9 . 6 9
3 / 2 15 2 1 0 . 6 - 5 7 0 1 . 4 1 0 . 2 6
3 / 3 15 3 2 2 . 2 - 5 7 0 1 . 4 9 . 5 2
3 / 4 15 3 4 3 . 0 - 5 7 0 1 . 4 SATURATED
3 / 5 15 4 1 0 . 8 - 5 7 0 1 . 4 1 0 . 1 9
3 / 6 15 4 1 7 . 3 - 5 7 0 1 . 4 1 0 . 5 3
3 / 7 15 5 6 . 5 - 5 7 0 1 . 4 9 . 4 2
3 / 8 15 5 2 7 . 8 - 5 7 0 1 . 4 1 0 . 6 1
4 / 1 14 58 5 5 . 7 - 5 7 0 7 . 3 S A T U R A T E D
4 / 2 14 59 5 2 . 0 - 5 7 0 7 . 3 9 . 1 1
4 / 3 15 0 9 . 8 - 5 7 0 7 . 3 1 0 . 7 6
4 / 4 15 0 2 7 . 5 - 5 7 0 7 . 3 1 0 . 1 5
4 / 5 15 0 3 6 . 4 - 5 7 0 7 . 3 9 . 9 3
4 / 6 15 0 5 0 . 3 - 5 7 0 7 . 3 1 0 . 9 2
4 / 7 15 0 5 7 . 1 - 5 7 0 7 . 3 1 0 . 3 7
4 / 8 15 1 1 2 . 5 - 5 7 0 7 . 3 8 . 8 1
4 / 9 15 1 1 9 . 7 - 5 7 0 7 . 3 1 0 . 8 9
4 / 1 0 15 2 5 . 3 - 5 7 0 7 . 3 9 . 8 3
4 / 1 1 15 2 1 5 . 3 - 5 7 0 7 . 3 9 . 2 5
4 / 1 2 15 2 4 4 . 9 - 5 7 0 7 . 3 1 0 . 9 2
4 / 1 3 15 3 5 . 7 - 5 7 0 7 . 3 1 0 . 3 3
4 / 1 4 15 3 2 6 . 4 - 5 7 0 7 . 3 1 0 . 8 2
4 / 1 5 15 3 3 5 . 6 - 5 7 0 7 . 3 1 0 . 0 0
4 / 1 6 15 4 2 1 . 5 - 5 7 0 7 . 3 1 0 . 0 8
4 / 1 7 15 5 1 4 . 8 - 5 7 0 7 . 3 S A T U R A T E D
4 / 1 8 15 5 5 2 . 7 - 5 7 0 7 . 3 1 0 . 0 0
5 / 1 14 59 3 3 . 6 - 5 7 0 1 3 . 3 9 . 3 7
5 / 2 15 0 4 . 4 - 5 7 0 1 3 . 3 1 0 . 9 2
5 / 3 15 0 3 8 . 8 - 5 7 0 1 3 . 3 1 0 . 6 7
5 / 4 15 1 4 . 8 - 5 7 0 1 3 . 3 1 0 . 7 6
5 / 5 15 2 2 . 9 - 5 7 0 1 3 . 3 9 . 7 2
5 / 6 15 2 3 2 . 5 - 5 7 0 1 3 . 3 1 0 . 8 9
5 / 7 15 3 4 7 . 1 - 5 7 0 1 3 . 3 1 0 . 7 6
5 / 8 15 4 3 6 . 3 - 5 7 0 1 3 . 3 S A T U R A T E D
5 / 9 15 5 1 0 . 6 - 5 7 0 1 3 . 3 1 0 . 1 7
5 / 1 0 15 5 3 7 . 3 - 5 7 0 1 3 . 3 9 . 5 9
5 / 1 1 15 5 4 9 . 1 - 5 7 0 1 3 . 3 1 0 . 6 9
6 / 1 14 59 3 1 . 3 - 5 7 0 1 9 . 4 9 . 1 8
6 / 2 15 0 1 1 . 0 - 5 7 0 1 9 . 4 1 0 . 1 9
6 / 3 15 0 1 8 . 1 - 5 7 0 1 9 . 4 9 . 5 1
6 / 4 15 0 4 4 . 7 - 5 7 0 1 9 . 4 9 . 6 4
6 / 5 15 1 1 6 . 1 - 5 7 0 1 9 . 4 1 0 . 0 8
6 / 6 15 1 3 0 . 3 - 5 7 0 1 9 . 4 S A T U R A T E D
6 / 7 15 1 4 0 . 4 - 5 7 0 1 9 . 4 1 0 . 9 2
6 / 8 15 3 1 2 . 2 - 5 7 0 1 9 . 4 S A T U R A T E D
6 / 9 15 5 1 3 . 0 - 5 7 0 1 9 . 4 1 0 . 7 6
6 / 1 0 15 5 2 3 . 6 - 5 7 0 1 9 . 4 1 0 . 6 7
6 / 1 1 15 5 2 9 . 0 - 5 7 0 1 9 . 4 9 . 8 6
6 / 1 2 15 5 3 7 . 3 - 5 7 0 1 9 . 4 9 . 5 3
7 / 1 14 59 3 5 . 4 - 5 7 0 2 5 . 3 9 . 3 2
7 / 2 14 59 5 7 . 9 - 5 7 0 2 5 . 3 8 . 9 5
7 / 3 15 0 2 . 1 - 5 7 0 2 5 . 3 S A T U R A T E D
7 / 4 15 0 5 8 . 3 - 5 7 0 2 5 . 3 1 0 . 3 3
7 / 5 15 1 3 7 . 4 - 5 7 0 2 5 . 3 9 . 7 2
7 / 6 15 3 2 2 . 8 - 5 7 0 2 5 . 3 9 . 8 6
7 / 7 15 3 5 2 . 4 - 5 7 0 2 5 . 3 1 0 . 9 2
7 / 8 15 4 5 2 . 3 - 5 7 0 2 5 . 3 1 0 . 0 2
7 / 9 15 5 0 . 8 - 5 7 0 2 5 . 3 8 . 8 3
7 / 1 0 15 5 1 1 . 2 - 5 7 0 2 5 . 3 1 0 . 6 4
7 / 1 1 15 5 2 7 . 2 - 5 7 0 2 5 . 3 S A T U R A T E D
8 / 1 14 59 4 3 . 7 - 5 7 0 3 1 . 3 9 . 9 3
8 / 2 14 59 4 7 . 9 - 5 7 0 3 1 . 3 9 . 6 0
8 / 3 14 59 5 3 . 8 - 5 7 0 3 1 . 3 1 0 . 1 2
8 / 4 15 0 8 . 0 - 5 7 0 3 1 . 3 1 0 . 3 3
8 / 5 15 0 3 2 . 9 - 5 7 0 3 1 . 3 S A T U R A T E D
8 / 6 15 1 4 3 . 9 - 5 7 0 3 1 . 3 1 0 . 8 5
8 / 7 15 1 4 9 . 3 - 5 7 0 3 1 . 3 1 0 . 9 2
8 / 8 15 1 5 8 . 7 - 5 7 0 3 1 . 3 9 . 7 2
8 / 9 15 2 4 . 7 - 5 7 0 3 1 . 3 9 . 1 8
8 / 1 0 15 2 1 3 . 5 - 5 7 0 3 1 . 3 S A T U R A T E D
8 / 1 1 15 4 1 5 . 5 - 5 7 0 3 1 . 3 S A T U R A T E D
8 / 1 2 15 4 3 1 . 5 - 5 7 0 3 1 . 3 9 . 1 8
8 / 1 3 15 4 5 8 . 8 - 5 7 0 3 1 . 3 S A T U R A T E D
9 / 1 15 0 1 5 . 7 - 5 7 0 3 7 . 4 1 0 . 0 3
9 / 2 15 0 5 7 . 1 - 5 7 0 3 7 . 4 1 0 . 9 2
9 / 3 15 1 1 0 . 2 - 5 7 0 3 7 . 4 S A T U R A T E D
9 / 4 15 1 1 9 . 7 - 5 7 0 3 7 . 4 1 0 . 3 7
9 / 5 15 2 3 4 . 0 - 5 7 0 3 7 . 4 9 . 2 5
9 / 6 15 2 4 3 . 2 - 5 7 0 3 7 . 4 9 . 8 7
9 / 7 15 2 5 8 . 0 - 5 7 0 3 7 . 4 9 . 8 2
9 / 8 15 4 4 3 . 1 - 5 7 0 3 7 . 4 1 0 . 8 9
9 / 9 15 5 4 . 4 - 5 7 0 3 7 . 4 S A T U R A T E D
9 / 1 0 15 5 2 7 . 8 - 5 7 0 3 7 . 4 1 0 . 0 5
1 0 / 1 14 59 2 . 3 - 5 7 0 4 3 . 3 1 0 . 0 0
1 0 / 2 15 0 1 4 . 5 - 5 7 0 4 3 . 3 9 . 9 7
1 0 / 3 15 1 1 5 . 5 - 5 7 0 4 3 . 3 1 0 . 3 5
1 0 / 4 15 1 2 2 . 6 - 5 7 0 4 3 . 3 S A T U R A T E D
1 0 / 5 15 1 4 6 . 3 - 5 7 0 4 3 . 3 S A T U R A T E D
1 0 / 6 15 2 3 4 . 9 - 5 7 0 4 3 . 3 8 . 9 8
1 0 / 7 15 3 5 . 1 - 5 7 0 4 3 . 3 S A T U R A T E D
1 0 / 8 15 4 4 5 . 7 - 5 7 0 4 3 . 3 1 0 . 3 7
1 0 / 9 15 5 1 1 . 8 - 5 7 0 4 3 . 3 1 0 . 3 7
1 1 / 1 14 58 5 4 . 6 - 5 7 0 4 9 . 3 S A T U R A T E D
1 1 / 2 14 58 5 9 . 3 - 5 7 0 4 9 . 3 1 0 . 5 8
1 1 / 3 14 59 4 3 . 1 - 5 7 0 4 9 . 3 9 . 5 3
1 1 / 4 15 1 2 3 . 2 - 5 7 0 4 9 . 3 9 . 3 2
1 1 / 5 15 1 5 9 . 9 - 5 7 0 4 9 . 3 9 . 8 6
1 1 / 6 15 3 4 9 . 5 - 5 7 0 4 9 . 3 1 0 . 4 1
1 1 / 7 15 4 3 3 . 6 - 5 7 0 4 9 . 3 9 . 8 0
1 1 / 8 15 4 3 6 . 3 - 5 7 0 4 9 . 3 1 0 . 9 2
1 1 / 9 15 5 5 3 . 3 - 5 7 0 4 9 . 3 1 0 . 9 2
1 2 / 1 14 59 2 . 3 - 5 7 0 5 5 . 4 1 0 . 7 9
1 2 / 2 14 59 1 6 . 5 - 5 7 0 5 5 . 4 1 0 . 1 7
1 2 / 3 15 0 1 6 . 3 - 5 7 0 5 5 . 4 S A T U R A T E D
1 2 / 4 15 1 5 2 . 8 - 5 7 0 5 5 . 4 1 0 . 5 8
1 2 / 5 15 1 5 8 . 7 - 5 7 0 5 5 . 4 1 0 . 5 8
1 2 / 6 15 2 5 2 . 9 - 5 7 0 5 5 . 4 9 . 3 1
1 2 / 7 15 3 1 . 5 - 5 7 0 5 5 . 4 S A T U R A T E D
1 2 / 8 15 3 8 . 6 - 5 7 0 5 5 . 4 1 0 . 9 2
1 2 / 9 15 3 3 8 . 2 - 5 7 0 5 5 . 4 1 0 . 4 8
1 2 / 1 0 15 3 4 5 . 9 - 5 7 0 5 5 . 4 9 . 7 9
1 2 / 1 1 15 3 5 1 . 8 - 5 7 0 5 5 . 4 1 0 . 5 3
1 2 / 1 2 15 4 2 6 . 8 - 5 7 0 5 5 . 4 1 0 . 9 2
1 2 / 1 3 15 5 1 8 . 9 - 5 7 0 5 5 . 4 S A T U R A T E D
1 3 / 1 14 59 2 1 . 8 - 5 7 1 1 . 3 9 . 7 3
1 3 / 2 15 0 2 0 . 4 - 5 7 1 1 . 3 1 0 . 4 8
1 3 / 3 15 1 5 4 . 0 - 5 7 1 1 . 3 S A T U R A T E D
1 3 / 4 15 2 1 6 . 5 - 5 7 1 1 . 3 1 0 . 1 7
1 3 / 5 15 2 4 2 . 0 - 5 7 1 1 . 3 1 0 . 0 0
1 3 / 6 15 3 4 . 2 - 5 7 1 1 . 3 S A T U R A T E D
1 3 / 7 15 3 2 7 . 6 - 5 7 1 1 . 3 1 0 . 3 0
1 3 / 8 15 3 4 8 . 3 - 5 7 1 1 . 3 1 0 . 8 9
1 3 / 9 15 4 4 5 . 7 - 5 7 1 1 . 3 1 0 . 9 2
1 3 / 1 0 15 4 5 3 . 7 - 5 7 1 1 . 3 9 . 4 3
1 3 / 1 1 15 5 3 5 . 5 - 5 7 1 1 . 3 1 0 . 1 3
1 4 / 1 14 58 5 7 . 5 - 5 7 1 7 . 3 9 . 8 3
1 4 / 2 14 59 5 2 . 6 - 5 7 1 7 . 3 1 0 . 9 2
1 4 / 3 15 1 1 7 . 9 - 5 7 1 7 . 3 9 . 9 4
1 4 / 4 15 1 2 5 . 6 - 5 7 1 7 . 3 1 0 . 7 9
1 4 / 5 15 1 3 8 . 6 - 5 7 1 7 . 3 9 . 5 0
1 4 / 6 15 2 5 6 . 5 - 5 7 1 7 . 3 1 0 . 0 0
1 4 / 7 15 2 5 9 . 1 - 5 7 1 7 . 3 1 0 . 0 5
1 4 / 8 15 4 3 0 . 3 - 5 7 1 7 . 3 8 . 7 1
1 4 / 9 15 4 3 2 . 7 - 5 7 1 7 . 3 1 0 . 7 9
1 4 / 1 0 15 4 3 8 . 6 - 5 7 1 7 . 3 1 0 . 0 7
1 5 / 1 14 59 1 5 . 3 - 5 7 1 1 3 . 4 S A T U R A T E D
1 5 / 2 14 59 3 4 . 8 - 5 7 1 1 3 . 4 S A T U R A T E D
1 5 / 3 15 0 3 5 . 2 - 5 7 1 1 3 . 4 8 . 9 6
1 5 / 4 15 2 4 . 7 - 5 7 1 1 3 . 4 9 . 6 4
1 5 / 5 15 3 3 . 9 - 5 7 1 1 3 . 4 8 . 8 1
1 5 / 6 15 3 2 8 . 8 - 5 7 1 1 3 . 4 1 0 . 3 3
1 5 / 7 15 3 5 9 . 5 - 5 7 1 1 3 . 4 9 . 6 5
1 6 / 1 14 59 2 6 . 5 - 5 7 1 1 9 . 3 9 . 7 5
1 6 / 2 14 59 2 8 . 9 - 5 7 1 1 9 . 3 1 0 . 1 9
1 6 / 3 15 0 1 4 . 5 - 5 7 1 1 9 . 3 1 0 . 7 9
1 6 / 4 15 0 1 6 . 9 - 5 7 1 1 9 . 3 1 0 . 9 2
1 6 / 5 15 1 4 4 . 5 - 5 7 1 1 9 . 3 9 . 7 7
1 6 / 6 15 2 0 . 5 - 5 7 1 1 9 . 3 S A T U R A T E D
1 6 / 7 15 3 9 . 8 - 5 7 1 1 9 . 3 1 0 . 6 1
1 6 / 8 15 3 3 1 . 1 - 5 7 1 1 9 . 3 1 0 . 2 1
1 6 / 9 15 3 5 1 . 8 - 5 7 1 1 9 . 3 S A T U R A T E D
1 6 / 1 0 15 4 3 0 . 9 - 5 7 1 1 9 . 3 1 0 . 4 1
1 6 / 1 1 15 5 3 9 . 0 - 5 7 1 1 9 . 3 9 . 4 0
1 7 / 1 14 59 5 5 . 0 - 5 7 1 2 5 . 3 1 0 . 6 1  •
1 7 / 2 15 0 4 0 . 6 - 5 7 1 2 5 . 3 S A T U R A T E D
1 7 / 3 15 0 5 6 . 6 - 5 7 1 2 5 . 3 9 . 8 6
1 7 / 4 15 1 4 2 . 2 - 5 7 1 2 5 . 3 1 0 . 0 3
1 7 / 5 15 2 2 2 . 4 - 5 7 1 2 5 . 3 1 0 . 0 3
1 7 / 6 15 2 4 1 . 4 - 5 7 1 2 5 . 3 1 0 . 7 6
1 7 / 7 15 3 2 5 . 2 - 5 7 1 2 5 . 3 1 0 . 9 2
1 7 / 8 15 4 4 6 . 3 - 5 7 1 2 5 . 3 8 . 9 2
1 7 / 9 15 5 2 2 . 5 - 5 7 1 2 5 . 3 1 0 . 1 7
1 7 / 1 0 15 5 4 1 . 4 - 5 7 1 2 5 . 3 9 . 9 3
1 7 / 1 1 15 5 4 7 . 9 - 5 7 1 2 5 . 3 S A T U R A T E D
1 8 / 1 14 59 4 3 . 7 - 5 7 1 3 1 . 4 S A T U R A T E D
1 8 / 2 15 0 2 1 . 0 - 5 7 1 3 1 . 4 9 . 1 2
1 8 / 3 15 0 2 4 . 6 - 5 7 1 3 1 . 4 S A T U R A T E D
1 8 / 4 15 1 1 5 . 5 - 5 7 1 3 1 . 4 1 0 . 6 1
1 8 / 5 15 1 4 6 . 3 - 5 7 1 3 1 . 4 1 0 . 2 6
1 8 / 6 15 3 6 . 2 - 5 7 1 3 1 . 4 1 0 . 1 3
1 8 / 7 15 3 4 5 . 9 - 5 7 1 3 1 . 4 S A T U R A T E D
1 8 / 8 15 4 2 6 . 8 - 5 7 1 3 1 . 4 9 . 1 2
1 8 / 9 15 5 8 . 2 - 5 7 1 3 1 . 4 S A T U R A T E D
1 8 / 1 0 15 5 3 4 . 3 - 5 7 1 3 1 . 4 9 . 8 2
1 8 / 1 1 15 5 3 6 . 1 - 5 7 1 3 1 . 4 9 . 0 4
1 8 / 1 2 15 5 5 2 . 7 - 5 7 1 3 1 . 4 1 0 . 7 6
1 9 / 1 15 1 3 3 . 3 - 5 7 1 3 7 . 3 1 0 . 8 9
1 9 / 2 15 1 4 6 . 3 - 5 7 1 3 7 . 3 1 0 . 3 0
1 9 / 3 15 2 1 4 . 1 - 5 7 1 3 7 . 3 1 0 . 6 4
1 9 / 4 15 2 3 9 . 6 - 5 7 1 3 7 . 3 9 . 5 8
1 9 / 5 15 2 5 3 . 8 - 5 7 1 3 7 . 3 S A T U R A T E D
1 9 / 6 15 3 7 . 4 - 5 7 1 3 7 . 3 9 . 4 1
1 9 / 7 15 3 2 2 . 8 - 5 7 1 3 7 . 3 S A T U R A T E D
1 9 / 8 15 4 3 7 . 4 - 5 7 1 3 7 . 3 1 0 . 6 7
1 9 / 9 15 5 1 3 . 6 - 5 7 1 3 7 . 3 9 . 6 2
1 9 / 1 0 15 5 3 8 . 4 - 5 7 1 3 7 . 3 S A T U R A T E D
1 9 / 1 1 15 5 5 0 . 9 - 5 7 1 3 7 . 3 1 0 . 3 3
2 0 / 1 14 59 1 7 . 7 - 5 7 1 4 3 . 3 1 0 . 6 7
2 0 / 2 15 0 0 . 3 - 5 7 1 4 3 . 3 SA T U R A T E D
2 0 / 3 15 0 1 6 . 9 - 5 7 1 4 3 . 3 1 0 . 1 5
2 0 / 4 15 0 3 3 . 5 - 5 7 1 4 3 . 3 SA T U R A T E D
2 0 / 5 15 0 3 9 . 4 - 5 7 1 4 3 . 3 1 0 . 9 2
2 0 / 6 15 0 4 4 . 1 - 5 7 1 4 3 . 3 1 0 . 6 7
2 0 / 7 15 1 0 . 1 - 5 7 1 4 3 . 3 1 0 . 5 8
2 0 / 8 15 1 2 3 . 2 - 5 7 1 4 3 . 3 1 0 . 1 0
2 0 / 9 15 1 5 7 . 6 - 5 7 1 4 3 . 3 9 . 0 3
2 0 / 1 0 15 2 4 6 . 7 - 5 7 1 4 3 . 3 9 . 4 0
2 0 / 1 1 15 3 7 . 4 - 5 7 1 4 3 . 3 1 0 . 4 6
2 0 / 1 2 15 3 5 3 . 6 - 5 7 1 4 3 . 3 9 . 5 2
2 0 / 1 3 15 4 5 . 5 - 5 7 1 4 3 . 3 9 . 2 9
2 0 / 1 4 15 4 3 0 . 9 - 5 7 1 4 3 . 3 1 0 . 8 9
2 0 / 1 5 15 4 5 2 . 8 - 5 7 1 4 3 . 3 1 0 . 2 8
2 0 / 1 6 15 5 2 7 . 8 - 5 7 1 4 3 . 3 1 0 . 6 7
2 0 / 1 7 15 5 4 4 . 4 - 5 7 1 4 3 . 3 9 . 9 3
2 0 / 1 8 15 5 4 6 . 7 - 5 7 1 4 3 . 3 S A T U R A T E D
2 1 / 1 14 59 2 8 . 3 - 5 7 1 4 9 . 4 S A T U R A T E D
2 1 / 2 14 59 4 4 . 3 - 5 7 1 4 9 . 4 1 0 . 4 8
2 1 / 3 15 0 2 6 . 6 - 5 7 1 4 9 . 4 1 0 . 9 2
2 1 / 4 15 0 5 6 . 6 - 5 7 1 4 9 . 4 9 . 8 3
2 1 / 5 15 1 3 6 . 2 - 5 7 1 4 9 . 4 1 0 . 9 2
2 1 / 6 15 2 1 1 . 8 - 5 7 1 4 9 . 4 1 0 . 7 9
2 1 / 7 15 3 5 8 . 4 - 5 7 1 4 9 . 4 1 0 . 9 2
2 1 / 8 15 5 1 6 . 8 - 5 7 1 4 9 . 4 9 . 8 2
2 2 / 1 14 59 5 . 2 - 5 7 1 5 5 . 3 S A T U R A T E D
2 2 / 2 15 0 3 6 . 4 - 5 7 1 5 5 . 3 S A T U R A T E D
2 2 / 3 15 0 5 0 . 0 - 5 7 1 5 5 . 3 S A T U R A T E D
2 2 / 4 15 4 2 7 . 4 - 5 7 1 5 5 . 3 1 0 . 2 6
2 2 / 5 15 5 2 . 3 - 5 7 1 5 5 . 3 S A T U R A T E D
2 2 / 6 15 5 7 . 7 - 5 7 1 5 5 . 3 1 0 . 4 8
2 3 / 1 15 0 4 2 . 9 - 5 7 2 1 . 3 9 . 7 5
2 3 / 2 15 1 8 . 4 - 5 7 2 1 . 3 9 . 8 6
2 3 / 3 15 1 2 7 . 9 - 5 7 2 1 . 3 9 . 9 9
2 3 / 4 15 2 2 1 . 2 - 5 7 2 1 . 3 1 0 . 9 2
2 3 / 5 15 2 4 3 . 2 - 5 7 2 1 . 3 9 . 8 6
2 3 / 6 15 5 2 0 . 1 - 5 7 2 1 . 3 1 0 . 2 3
2 3 / 7 15 5 3 1 . 3 - 5 7 2 1 . 3 1 0 . 9 2
2 4 / 1 15 0 3 5 . 2 - 5 7 2 7 . 4 1 0 . 5 6
2 4 / 2 15 1 5 9 . 9 - 5 7 2 7 . 4 8 . 9 2
2 4 / 3 15 2 2 2 . 4 - 5 7 2 7 . 4 1 0 . 6 7
2 4 / 4 15 2 5 1 . 4 - 5 7 2 7 . 4 9 . 8 6
2 4 / 5 15 3 0 . 9 - 5 7 2 7 . 4 S A T U R A T E D
2 4 / 6 15 3 5 1 . 8 - 5 7 2 7 . 4 9 . 6 9
2 4 / 7 15 4 1 6 . 7 - 5 7 2 7 . 4 1 0 . 5 6
2 4 / 8 15  4 2 2 . 1 - 5 7 2 7 . 4 8 . 9 6
2 4 / 9 15  5 4 3 . 2 - 5 7 2 7 . 4 9 . 0 1
2 5 / 1 14  59 2 4 . 2 - 5 7 2 1 3 . 3 9 . 3 8
2 5 / 2 15  0 2 8 . 7 - 5 7 2 1 3 . 3 1 0 . 6 1
2 5 / 3 15  1 4 . 8 - 5 7 2 1 3 . 3 9 . 8 3
2 5 / 4 15  3 5 9 . 0 - 5 7 2 1 3 . 3 9 . 8 4
2 6 / 1 15  0 2 5 . 2 - 5 7 2 1 9 . 3 1 0 . 5 1
2 6 / 2 15  3 1 . 5 - 5 7 2 1 9 . 3 S A T U R A T E D
2 6 / 3 15  3 1 2 . 2 - 5 7 2 1 9 . 3 S A T U R A T E D
2 6 / 4 15  3 1 8 . 7 - 5 7 2 1 9 . 3 1 0 . 0 8
2 7 / 1 14  59 3 1 . 9 - 5 7 2 2 5 . 4 9 . 4 6
2 7 / 2 14  59 4 4 . 9 - 5 7 2 2 5 . 4 9 . 8 9
2 7 / 3 14  59 5 3 . 2 - 5 7 2 2 5 . 4 9 . 4 2
2 7 / 4 14  59 5 9 . 1 - 5 7 2 2 5 . 4 S A T U R A T E D
2 7 / 5 15  0 4 . 4 - 5 7 2 2 5 . 4 1 0 . 9 2
2 7 / 6 15  0 4 2 . 9 - 5 7 2 2 5 . 4 1 0 . 1 7
2 7 / 7 15  0 4 5 . 9 - 5 7 2 2 5 . 4 1 0 . 7 6
2 7 / 8 15  1 2 . 5 - 5 7 2 2 5 . 4 1 0 . 5 8
2 7 / 9 15  1 4 6 . 9 - 5 7 2 2 5 . 4 9 . 7 5
2 7 / 1 0 15  2 3 . 5 - 5 7 2 2 5 . 4 1 0 . 5 6
2 7 / 1 1 15  2 1 2 . 9 - 5 7 2 2 5 . 4 1 0 . 8 2
2 7 / 1 2 15  2 5 6 . 8 - 5 7 2 2 5 . 4 1 0 . 4 1
2 7 / 1 3 15  3 4 3 . 0 - 5 7 2 2 5 . 4  • 1 0 . 4 6
2 7 / 1 4 15  5 7 . 4 - 5 7 2 2 5 . 4 1 0 . 1 7
2 7 / 1 5 15  5 1 1 . 8 - 5 7 2 2 5 . 4 1 0 . 6 1
2 8 / 1 15  0 2 2 . 2 - 5 7 2 3 1 . 3 8 . 8 7
2 8 / 2 15  0 3 3 . 5 - 5 7 2 3 1 . 3 1 0 . 0 3
2 8 / 3 15  1 0 . 1 - 5 7 2 3 1 . 3 8 . 9 9
2 8 / 4 15  1 6 . 6 - 5 7 2 3 1 . 3 S A T U R A T E D
2 8 / 5 15  2 1 5 . 0 - 5 7 2 3 1 . 3 9 . 2 6
2 8 / 6 15  3 2 2 . 2 - 5 7 2 3 1 . 3 1 0 . 4 4
2 8 / 7 15  3 4 2 . 4 - 5 7 2 3 1 . 3 1 0 . 9 2
2 8 / 8 15  4 3 4 . 5 - 5 7 2 3 1 . 3 1 0 . 5 6
2 9 / 1 15  2 1 1 . 2 - 5 7 2 3 7 . 3 S A T U R A T E D
2 9 / 2 15  3 3 . 3 - 5 7 2 3 7 . 3 S A T U R A T E D
2 9 / 3 15  3 2 4 . 6 - 5 7 2 3 7 . 3 9 . 5 3
2 9 / 4 15  5 3 3 . 1 - 5 7 2 3 7 . 3 1 0 . 5 6
2 9 / 5 15  5 5 0 . 3 - 5 7 2 3 7 . 3 1 0 . 2 8
3 0 / 1 15  0 3 2 . 3 - 5 7 2 4 3 . 4 S A T U R A T E D
3 0 / 2 15  0 4 7 . 7 - 5 7 2 4 3 . 4 9 . 5 8
3 0 / 3 15  1 4 7 . 5 - 5 7 2 4 3 . 4 1 0 . 3 7
3 0 / 4 15  1 5 1 . 6 - 5 7 2 4 3 . 4 9 . 5 7
3 0 / 5 15  2 4 1 . 1 - 5 7 2 4 3 . 4 1 0 . 9 2
3 0 / 6 15  5 3 4 . 9 - 5 7 2 4 3 . 4 9 . 3 5
3 0 / 7 15  5 4 4 . 4 - 5 7 2 4 3 . 4 9 . 5 3
3 0 / 8 15 5 5 1 . 5 - 5 7 2 4 3 . 4 9 . 3 2
3 1 / 1 14 59 1 0 . 5 - 5 7 2 4 9 . 3 9 . 5 3
3 1 / 2 15 0 4 4 . 1 - 5 7 2 4 9 . 3 1 0 . 0 5
3 1 / 3 15 0 5 3 . 0 - 5 7 2 4 9 . 3 S A T U R A T E D
3 1 / 4 15 1 3 3 . 3 - 5 7 2 4 9 . 3 1 0 . 4 8
3 1 / 5 15 2 2 3 . 6 - 5 7 2 4 9 . 3 1 0 . 2 4
3 1 / 6 15 2 3 9 . 0 - 5 7 2 4 9 . 3 1 0 . 6 4
3 1 / 7 15 3 8 . 0 - 5 7 2 4 9 . 3 1 0 . 8 9
3 1 / 8 15 3 1 3 . 9 - 5 7 2 4 9 . 3 9 . 5 4
3 1 / 9 15 3 4 2 . 4 - 5 7 2 4 9 . 3 1 0 . 5 3
3 2 / 1 14 58 5 4 . 6 - 5 7 2 5 5 . 3 9 . 1 7
3 2 / 2 15 3 6 . 2 - 5 7 2 5 5 . 3 1 0 . 4 4
3 2 / 3 15 4 5 3 . 4 - 5 7 2 5 5 . 3 1 0 . 9 2
3 2 / 4 15 5 1 5 . 9 - 5 7 2 5 5 . 3 1 0 . 6 4
3 2 / 5 15 5 4 6 . 7 - 5 7 2 5 5 . 3 1 0 . 9 2
3 3 / 1 14 59 1 . 7 - 5 7 3 1 . 4 9 . 3 2
3 3 / 2 14 59 5 3 . 2 - 5 7 3 1 . 4 1 0 . 7 9
3 3 / 3 15 0 6 . 8 - 5 7 3 1 . 4 1 0 . 5 8
3 3 / 4 15 0 2 9 . 3 - 5 7 3 1 . 4 1 0 . 6 4
3 3 / 5 15 2 8 . 8 - 5 7 3 1 . 4 9 . 7 9
3 3 / 6 15 4 3 5 . 1 - 5 7 3 1 . 4 1 0 . 4 8
3 3 / 7 15 5 1 1 . 8 - 5 7 3 1 . 4 S A T U R A T E D
3 3 / 8 15 5 3 0 . 2 - 5 7 3 1 . 4 S A T U R A T E D
3 4 / 1 14 59 3 3 . 6 - 5 7 3 7 . 3 S A T U R A T E D
3 4 / 2 14 59 4 0 . 7 - 5 7 3 7 . 3 1 0 . 3 5
3 4 / 3 15 0 5 . 0 - 5 7 3 7 . 3 1 0 . 4 1
3 4 / 4 15 0 4 5 . 9 - 5 7 3 7 . 3 S A T U R A T E D
3 4 / 5 15 1 7 . 2 - 5 7 3 7 . 3 1 0 . 3 5
3 4 / 6 15 2 1 1 . 2 - 5 7 3 7 . 3 1 0 . 3 9
3 4 / 7 15 2 3 6 . 6 - 5 7 3 7 . 3 S A T U R A T E D
3 4 / 8 15 2 3 9 . 9 - 5 7 3 7 . 3 1 0 . 1 5
3 4 / 9 14 58 5 5 . 1 - 5 7 3 7 . 3 1 0 . 1 0
3 4 / 1 0 15 3 1 2 . 8 - 5 7 3 7 . 3 S A T U R A T E D
3 4 / 1 1 15 5 1 8 . 9 - 5 7 3 7 . 3 9 . 7 3
3 5 / 1 14 59 1 0 . 5 - 5 7 3 1 3 . 3 9 . 9 9
3 5 / 2 14 59 2 9 . 5 - 5 7 3 1 3 . 3 S A T U R A T E D
3 5 / 3 14 59 5 9 . 1 - 5 7 3 1 3 . 3 1 0 . 8 2
3 5 / 4 15 0 4 8 . 9 - 5 7 3 1 3 . 3 9 . 4 5
3 5 / 5 15 1 2 1 . 4 - 5 7 3 1 3 . 3 1 0 . 4 8
3 5 / 6 15 2 4 8 . 5 - 5 7 3 1 3 . 3 9 . 8 3
3 5 / 7 15 3 4 0 . 6 - 5 7 3 1 3 . 3 1 0 . 1 7
3 5 / 8 15 4 3 3 . 9 - 5 7 3 1 3 . 3 1 0 . 9 2
3 6 / 1 14 59 2 2 . 4 - 5 7 3 1 9 . 4 1 0 . 6 1
3 6 / 2 15 0 6 . 8 - 5 7 3 1 9 . 4 S A T U R A T E D
3 6 / 3 15 0 2 5 . 2 - 5 7 3 1 9 . 4 1 0 . 3 9
3 6 / 4 15 0 3 2 . 3 - 5 7 3 1 9 . 4 1 0 . 8 9
3 6 / 5 15 2 9 . 4 - 5 7 3 1 9 . 4 1 0 . 1 0
3 6 / 6 15 3 8 . 3 - 5 7 3 1 9 . 4 8 . 7 6
3 6 / 7 15 3 2 6 . 4 - 5 7 3 1 9 . 4 9 . 5 3
3 6 / 8 15 4 2 0 . 3 - 5 7 3 1 9 . 4 9 . 8 6
3 6 / 9 15 5 4 2 . 9 - 5 7 3 1 9 . 4 8 . 7 3
LONGITUDE^3 3 0 , LATITUDE-0













4 1 . 0 9 . 3 3
1 / 2 15 58 5 5 . 5 - 5 2 23 4 1 . 0 SATURATED
1 / 3 15 59 4 4 . 6 - 5 2 23 4 1 . 0 9 . 9 9
1 / 4 16 0 2 3 . 7 - 5 2 23 4 1 . 0 1 0 . 9 2
1 / 5 16 0 4 0 . 3 - 5 2 23 4 1 . 0 SATURATED
1 / 6 16 0 5 8 . 1 - 5 2 23 4 1 . 0 1 0 . 9 2
1 / 7 16 1 1 0 . 5 - 5 2 23 4 1 . 0 1 0 . 9 2
1 / 8 16 1 1 4 . 7 - 5 2 23 4 1 . 0 1 0 . 6 7
1 / 9 16 1 5 7 . 3 - 5 2 23 4 1 . 0 8 . 6 4
1 / 1 0 16 2 9 . 1 - 5 2 23 4 1 . 0 1 0 . 6 1
1 / 1 1 16 2 1 8 . 0 - 5 2 23 4 1 . 0 SATURATED
1 / 1 2 16 2 3 8 . 7 - 5 2 23 4 1 . 0 SATURATED
1 / 1 3 16 3 1 . 2 - 5 2 23 4 1 . 0 SATURATED
1 / 1 4 16 3 1 4 . 8 - 5 2 23 4 1 . 0 1 0 . 6 7
1 / 1 5 16 3 1 9 . 0 - 5 2 23 4 1 . 0 1 0 . 7 9
1 / 1 6 16 3 2 1 . 9 - 5 2 23 4 1 . 0 9 . 3 4
1 / 1 7 16 3 3 2 . 6 - 5 2 23 4 1 . 0 1 0 . 1 0
1 / 1 8 16 3 3 8 . 5 - 5 2 23 4 1 . 0 1 0 . 3 7
1 / 1 9 16 3 5 0 . 4 - 5 2 23 4 1 . 0 9 . 9 7
1 / 2 0 16 3 5 7 . 5 - 5 2 23 4 1 . 0 1 0 . 0 0
1 / 2 1 16 3 5 9 . 8 - 5 2 23 4 1 . 0 9 . 3 9
2 / 1 15 58 1 7 . 6 - 5 2 23 4 7 . 0 9 . 6 7
2 / 2 1 5 58 4 5 . 7 - 5 2 23 4 7 . 0 1 0 . 3 7
2 / 3 15 59 1 8 . 6 - 5 2 23 4 7 . 0 1 0 . 6 4
2 / 4 15 59 3 2 . 8 - 5 2 23 4 7 . 0 1 0 . 8 2
2 / 5 16 0 0 . 6 - 5 2 23 4 7 . 0 8 . 8 3
2 / 6 16 0 1 1 . 5 - 5 2 23 4 7 . 0 1 0 . 3 3
2 / 7 16 1 0 . 4 - 5 2 23 4 7 . 0 9 . 8 3
2 / 8 16 1 3 0 . 0 - 5 2 23 4 7 . 0 1 0 . 7 2
2 / 9 16 1 5 7 . 3 - 5 2 23 4 7 . 0 1 0 . 3 7
2 / 1 0 16 2 1 0 . 9 - 5 2 23 4 7 . 0 9 . 6 0
2 / 1 1 16 2 2 2 . 2 - 5 2 23 4 7 . 0 SATURATED
2 / 1 2 16 3 4 1 . 2 - 5 2 23 4 7 . 0 1 0 . 9 2
2 / 1 3 16 4 8 . 7 - 5 2 23 4 7 . 0 9 . 3 3
3 / 1 1 5 58 2 0 . 0 - 5 2 23 5 3 . 1 1 0 . 3 9
3 / 2 16 0 2 3 . 4 - 5 2 23 5 3 . 1 1 0 . 6 7
3 / 3 16 1 2 1 . 7 - 5 2 23 5 3 . 1 8 . 9 2
3 / 4 16 1 5 4 . 3 - 5 2 23 5 3 . 1 9 . 6 2
3 / 5 16 1 5 6 . 1 - 5 2 23 5 3 . 1 9 . 1 0
3 / 6 16 2 2 9 . 2 - 5 2 23 5 3 . 1 1 0 . 9 2
3 / 7 16 2 5 0 . 3 - 5 2 23 5 3 . 1 9 . 7 3
3 / 8 16 3 7 . 4 - 5 2 23 5 3 . 1 1 0 . 9 2
3 / 9 16 3 1 7 . 8 - 5 2 23 5 3 . 1 1 0 . 9 2
3 / 1 0 16 3 3 4 . 4 - 5 2 23 5 3 . 1 1 0 . 5 8
4 / 1 15 58 9 . 3 - 5 2 23 5 9 . 0 1 0 . 8 5
4 / 2 15 58 2 0 . 2 - 5 2 23 5 9 . 0 1 0 . 4 4
4 / 3 15 59 2 . 6 - 5 2 23 5 9 . 0 1 0 . 6 7
4 / 4 15 59 1 3 . 2 - 5 2 23 5 9 . 0 9 . 0 5
4 / 5 15 59 2 5 . 1 - 5 2 23 5 9 . 0 1 0 . 6 9
4 / 6 15 59 2 9 . 8 - 5 2 23 5 9 . 0 S A T U R A T E D
4 / 7 15 59 4 4 . 0 - 5 2 23 5 9 . 0 8 . 6 4
4 / 8 16 0 1 3 . 0 - 5 2 23 5 9 . 0 1 0 . 9 2
4 / 9 16 0 2 3 . 1 - 5 2 23 5 9 . 0 1 0 . 1 9
4 / 1 0 16 1 2 7 . 7 - 5 2 23 5 9 . 0 9 . 5 1
4 / 1 1 16 1 4 7 . 8 - 5 2 23 5 9 . 0 1 0 . 9 2
4 / 1 2 16 2 4 7 . 0 - 5 2 23 5 9 . 0 9 . 3 5
4 / 1 3 16 3 4 1 . 5 - 5 2 23 5 9 . 0 1 0 . 3 3
4 / 1 4 16 3 4 8 . 1 - 5 2 23 5 9 . 0 1 0 . 6 9
5 / 1 15 58 1 2 . 8 - 5 2 24 4 . 9 S A T U R A T E D
5 / 2 15 58 3 1 . 8 - 5 2 24 4 . 9 1 0 . 6 1
5 / 3 15 58 4 6 . 0 - 5 2 24 4 . 9 1 0 . 5 8
5 / 4 15 59 1 1 . 8 - 5 2 24 4 . 9 9 . 6 9
5 / 5 15 59 3 3 . 4 - 5 2 24 4 . 9 9 . 4 8
5 / 6 16 0 8 . 9 - 5 2 24 4 . 9 9 . 9 9
5 / 7 16 0 3 8 . 5 - 5 2 24 4 . 9 1 0 . 8 5
5 / 8 16 1 3 8 . 3 - 5 2 24 4 . 9 8 . 8 6
5 / 9 16 1 5 1 . 3 - 5 2 24 4 . 9 S A T U R A T E D
5 / 1 0 16 2 1 1 . 5 - 5 2 24 4 . 9 9 . 3 6
5 / 1 1 16 2 5 0 . 6 - 5 2 24 4 . 9 1 0 . 9 2
5 / 1 2 16 2 5 5 . 0 - 5 2 24 4 . 9 9 . 2 4
5 / 1 3 16 3 9 . 5 - 5 2 24 4 . 9 1 0 . 8 5
5 / 1 4 16 3 3 0 . 2 - 5 2 24 4 . 9 9 . 9 3
6 / 1 15 58 3 8 . 6 - 5 2 24 1 1 . 0 1 0 . 3 7
6 / 2 15 58 4 4 . 8 - 5 2 24 1 1 . 0 1 0 . 9 2
6 / 3 15 58 5 1 . 3 - 5 2 24 1 1 . 0 9 . 6 4
6 / 4 16 1 2 9 . 4 - 5 2 24 1 1 . 0 9 . 7 9
6 / 5 16 2 9 . 1 - 5 2 24 1 1 . 0 8 . 6 6
6 / 6 16 3 1 5 . 4 - 5 2 24 1 1 . 0 1 0 . 2 1
7 / 1 15 59 8 . 5 - 5 2 24 1 7 . 0 9 . 3 2
7 / 2 16 0 3 4 . 9 - 5 2 24 1 7 . 0 1 0 . 0 3
7 / 3 16 0 4 7 . 4 - 5 2 24  1 7 . 0 1 0 . 3 0
7 / 4 16 1 2 2 . 9 - 5 2 24  1 7 . 0 S A T U R A T E D
7 / 5 16 2 2 5 . 1 - 5 2 24  1 7 . 0 9 . 4 9
7 / 6 16 3 3 . 6 - 5 2 24  1 7 . 0 9 . 1 8
7 / 7 16 3 1 7 . 2 - 5 2 24  1 7 . 0 8 . 9 7
7 / 8 16 3 5 0 . 7 - 5 2 24  1 7 . 0 1 0 . 3 7
8 / 1 15 58 5 4 . 9 - 5 2 24  2 2 . 9 1 0 . 1 7
8 / 2 15 59 1 5 . 6 - 5 2 24  2 2 . 9 1 0 . 8 2
8 / 3 15 59 3 6 . 3 - 5 2 24  2 2 . 9 1 0 . 4 1
8 / 4 15 59 5 2 . 9 - 5 2 24  2 2 . 9 1 0 . 8 9
8 / 5 15 59 5 4 . 4 - 5 2 24  2 2 . 9 1 0 . 7 9
8 / 6 16 1 2 . 8 - 5 2 24  2 2 . 9 1 0 . 2 6
8 / 7 16 1 2 6 . 5 - 5 2 24  2 2 . 9 1 0 . 6 1
8 / 8 16 2 1 6 . 8 - 5 2 24  2 2 . 9 S A T U R A T E D
8 / 9 16 2 2 8 . 6 - 5 2 24  2 2 . 9 1 0 . 5 8
8 / 1 0 16 3 1 4 . 8 - 5 2 24  2 2 . 9 1 0 . 6 1
8 / 1 1 16 3 2 4 . 6 - 5 2 24  2 2 . 9 1 0 . 9 2
8 / 1 2 16 4 4 . 6 - 5 2 24  2 2 . 9 9 . 9 9
9 / 1 15 58 1 5 . 8 - 5 2 24  2 9 . 0 S A T U R A T E D
9 / 2 15 58 2 0 . 0 - 5 2 24  2 9 . 0 9 . 8 4
9 / 3 15 58 5 7 . 9 - 5 2 24  2 9 . 0 1 0 . 3 0
9 / 4 15 59 1 3 . 8 - 5 2 24  2 9 . 0 1 0 . 5 8
9 / 5 16 0 2 6 . 1 - 5 2 24  2 9 . 0 1 0 . 9 2
9 / 6 16 1 5 2 . 0 - 5 2 24  2 9 . 0 9 . 9 1
9 / 7 16 2 3 6 . 9 - 5 2 24  2 9 . 0 S A T U R A T E D
9 / 8 16 3 5 6 . 3 - 5 2 24  2 9 . 0 9 . 6 2
9 / 9 16 3 5 9 . 8 - 5 2 24  2 9 . 0 9 . 2 4
1 0 / 1 15 58 3 5 . 4 - 5 2 24  3 5 . 0 S A T U R A T E D
1 0 / 2 15 58 4 9 . 0 - 5 2 24  3 5 . 0 8 . 7 1
1 0 / 3 15 59 1 2 . 7 - 5 2 24  3 5 . 0 S A T U R A T E D
1 0 / 4 15 59 3 6 . 6 - 5 2 24  3 5 . 0 1 0 . 6 1
1 0 / 5 15 59 5 2 . 9 - 5 2 24  3 5 . 0 1 0 . 0 2
1 0 / 6 16 0 3 . 6 - 5 2 24  3 5 . 0 1 0 . 5 1
1 0 / 7 16 0 1 0 . 1 - 5 2 24  3 5 . 0 9 . 4 6
1 0 / 8 16 0 1 7 . 2 - 5 2 24  3 5 . 0 S A T U R A T E D
1 0 / 9 16 0 5 6 . 3 - 5 2 24  3 5 . 0 S A T U R A T E D
1 0 / 1 0 16 1 3 6 . 0 - 5 2 24  3 5 . 0 S A T U R A T E D
1 0 / 1 1 16 2 3 2 . 8 - 5 2 24  3 5 . 0 S A T U R A T E D
1 0 / 1 2 16 2 3 5 . 2 - 5 2 24  3 5 . 0 9 . 7 7
1 0 / 1 3 16 2 4 7 . 6 - 5 2 24  3 5 . 0 8 . 7 4
1 0 / 1 4 16 3 7 . 2 - 5 2 24  3 5 . 0 1 0 . 8 5
1 0 / 1 5 16 3 2 2 . 5 - 5 2 24  3 5 . 0 1 0 . 6 4
1 1 / 1 15 58 1 6 . 4 - 5 2 24  4 0 . 9 9 . 8 3
1 1 / 2 15 58 5 7 . 9 - 5 2 24  4 0 . 9 1 0 . 3 5
1 1 / 3 16 1 4 4 . 3 - 5 2 24  4 0 . 9 S A T U R A T E D
1 1 / 4 16 2 3 8 . 1 - 5 2 24 4 0 . 9 9 . 9 0
1 1 / 5 16 3 1 . 8 - 5 2 24 4 0 . 9 1 0 . 4 1
1 1 / 6 16 3 1 1 . 9 - 5 2 24 4 0 . 9 9 . 8 3
1 2 / 1 15 59 2 . 0 - 5 2 24 4 7 . 1 9 . 4 3
1 2 / 2 15 59 2 7 . 2 - 5 2 24 4 7 . 1 1 0 . 9 2
1 2 / 3 16 0 4 . 2 - 5 2 24 4 7 . 1 9 . 6 4
1 2 / 4 16 0 1 3 . 6 - 5 2 24 4 7 . 1 1 0 . 1 7
1 2 / 5 16 0 5 9 . 2 - 5 2 24 4 7 . 1 S A T U R A T E D
1 2 / 6 16 1 1 . 6 - 5 2 24 4 7 . 1 9 . 3 3
1 2 / 7 16 1 9 . 9 - 5 2 24 4 7 . 1 S A T U R A T E D
1 2 / 8 16 1 4 5 . 4 - 5 2 24 4 7 . 1 9 . 0 3
1 2 / 9 16 2 2 8 . 6 - 5 2 24 4 7 . 1 8 . 8 2
1 2 / 1 0 16 3 2 6 . 7 - 5 2 24 4 7 . 1 9 . 8 2
1 2 / 1 1 16 3 5 3 . 3 - 5 2 24 4 7 . 1 9 . 3 1
1 3 / 1 15 58 3 0 . 0 - 5 2 24 5 3 . 0 9 . 4 6
1 3 / 2 15 59 2 2 . 7 - 5 2 24 5 3 . 0 S A T U R A T E D
1 3 / 3 15 59 2 9 . 8 - 5 2 24 5 3 . 0 S A T U R A T E D
1 3 / 4 15 59 3 2 . 8 - 5 2 24 5 3 . 0 9 . 1 0
1 3 / 5 16 0 2 6 . 6 - 5 2 24 5 3 . 0 S A T U R A T E D
1 3 / 6 16 0 5 3 . 3 - 5 2 24 5 3 . 0 1 0 . 3 0
1 3 / 7 16 1 8 . 7 - 5 2 24 5 3 . 0 9 . 8 0
1 3 / 8 16 1 3 0 . 6 - 5 2 24 5 3 . 0 8 . 8 6
1 3 / 9 16 2 2 1 . 6 - 5 2 24 5 3 . 0 S A T U R A T E D
1 3 / 1 0 16 2 2 7 . 8 - 5 2 24 5 3 . 0 9 . 1 0
1 3 / 1 1 16 2 4 7 . 6 - 5 2 24 5 3 . 0 1 0 . 0 8
1 3 / 1 2 16 3 4 0 . 6 - 5 2 24 5 3 . 0 9 . 7 2
1 4 / 1 15 58 8 . 7 - 5 2 24 5 9 . 0 1 0 . 9 2
1 4 / 2 15 58 5 2 . 5 - 5 2 24 5 9 . 0 9 . 3 3
1 4 / 3 15 59 4 4 . 6 - 5 2 24 5 9 . 0 1 0 . 5 6
1 4 / 4 16 1 5 . 8 - 5 2 24 5 9 . 0 9 . 6 9
1 4 / 5 16 1 3 1 . 8 - 5 2 24 5 9 . 0 8 . 7 8
1 4 / 6 16 2 3 4 . 0 - 5 2 24 5 9 . 0 8 . 9 5
1 4 / 7 16 2 4 8 . 8 - 5 2 24 5 9 . 0 9 . 4 4
1 4 / 8 16 3 4 1 . 5 - 5 2 24 5 9 . 0 1 0 . 8 2
1 5 / 1 15 58 4 0 . 7 - 5 2 25 5 . 0 1 0 . 1 3
1 5 / 2 15 59 2 9 . 2 - 5 2 25 5 . 0 8 . 6 4
1 5 / 3 15 59 4 7 . 0 - 5 2 25 5 . 0 1 0 . 6 1
1 5 / 4 15 59 4 9 . 4 - 5 2 25 5 . 0 1 0 . 2 1
1 5 / 5 16 0 1 0 . 1 - 5 2 25 5 . 0 9 . 7 2
1 5 / 6 16 1 1 8 . 2 - 5 2 25 5 . 0 9 . 3 5
1 5 / 7 16 1 2 4 . 7 - 5 2 25 5 . 0 9 . 8 3
1 5 / 8 16 1 4 9 . 6 - 5 2 25 5 . 0 1 0 . 8 2
1 5 / 9 16 1 5 7 . 9 - 5 2 25 5 . 0 9 . 0 3
1 5 / 1 0 16 2 3 . 2 - 5 2 25 5 . 0 9 . 0 5
1 5 / 1 1 16 2 2 4 . 5 - 5 2 25 5 . 0 1 0 . 9 2
1 5 / 1 2 16 2 3 6 . 9 - 5 2 25 5 . 0 1 0 . 1 7
1 5 / 1 3 16 2 4 2 . 3 - 5 2 25 5 . 0 1 0 . 2 1
1 5 / 1 4 16 3 1 . 2 - 5 2 25 5 . 0 1 0 . 9 2
1 5 / 1 5 16 3 1 8 . 4 “ 52 25 5 . 0 9 . 1 5
1 5 / 1 6 16 3 2 3 . 7 “ 52 25 5 . 0 8 . 7 2
1 5 / 1 7 16 3 2 6 . 1 - 5 2 25 5 . 0 8 . 9 0
1 6 / 1 15 58 2 7 . 1 - 5 2 25 1 1 . 0 8 . 6 5
1 6 / 2 15 58 3 9 . 5 - 5 2 25 1 1 . 0 1 0 . 2 1
1 6 / 3 15 59 5 . 0 - 5 2 25 1 1 . 0 S A T U R A T E D
1 6 / 4 15 59 1 9 . 8 - 5 2 25 1 1 . 0 1 0 . 2 4
1 6 / 5 15 59 2 1 . 5 - 5 2 25 1 1 . 0 8 . 8 6
1 6 / 6 15 59 2 7 . 5 - 5 2 25 1 1 . 0 9 . 0 8
1 6 / 7 15 59 3 4 . 0 - 5 2 25 1 1 . 0 S A T U R A T E D
1 6 / 8 15 59 4 2 . 3 - 5 2 25 1 1 . 0 S A T U R A T E D
1 6 / 9 15 59 4 8 . 2 - 5 2 25 1 1 . 0 1 0 . 1 7
1 6 / 1 0 16 0 8 . 9 - 5 2 25 1 1 . 0 9 . 5 8
1 6 / 1 1 16 0 1 7 . 2 - 5 2 25 1 1 . 0 1 0 . 8 9
1 6 / 1 2 16 0 3 7 . 3 - 5 2 25 1 1 . 0 1 0 . 3 5
1 6 / 1 3 16 0 4 0 . 9 - 5 2 25 1 1 . 0 1 0 . 3 7
1 6 / 1 4 16 1 0 . 4 - 5 2 25 1 1 . 0 1 0 . 6 1
1 6 / 1 5 16 1 1 6 . 4 - 5 2 25 1 1 . 0 9 . 8 7
1 6 / 1 6 16 1 2 1 . 7 - 5 2 25 1 1 . 0 1 0 . 6 7
1 6 / 1 7 16 1 3 0 . 0 - 5 2 25 1 1 . 0 1 0 . 6 7
1 6 / 1 8 16 1 3 7 . 7 - 5 2 25 1 1 . 0 S A T U R A T E D
1 6 / 1 9 16 1 5 3 . 7 - 5 2 25 1 1 . 0 S A T U R A T E D
1 6 / 2 0 16 2 1 . 4 - 5 2 25 1 1 . 0 8 . 9 7
1 6 / 2 1 16 2 1 8 . 0 - 5 2 25 1 1 . 0 S A T U R A T E D
1 6 / 2 2 16 2 2 1 . 6 - 5 2 25 1 1 . 0 1 0 . 6 1
1 6 / 2 3 16 2 3 5 . 8 - 5 2 25 1 1 . 0 1 0 . 1 2
1 6 / 2 4 16 2 4 1 . 1 - 5 2 25 1 1 . 0 1 0 . 0 2
1 6 / 2 5 16 3 1 4 . 6 - 5 2 25 1 1 . 0 9 . 0 1
1 6 / 2 6 16 3 2 1 . 4 - 5 2 25 1 1 . 0 1 0 . 3 9
1 6 / 2 7 16 3 2 8 . 5 - 5 2 25 1 1 . 0 9 . 7 8
1 6 / 2 8 16 3 3 2 . 0 - 5 2 25 1 1 . 0 9 . 8 2
1 6 / 2 9 16 3 4 3 . 3 - 5 2 25 1 1 . 0 1 0 . 8 9
1 6 / 3 0 16 3 5 0 . 7 - 5 2 25 1 1 . 0 1 0 . 9 2
1 7 / 1 15 59 2 . 6 - 5 2 25 1 6 . 9 1 0 . 8 5
1 7 / 2 15 59 6 . 7 - 5 2 25 1 6 . 9 S A T U R A T E D
1 7 / 3 15 59 1 2 . 4 - 5 2 25 1 6 . 9 9 . 0 3
1 7 / 4 16 0 3 8 . 5 - 5 2 25 1 6 . 9 1 0 . 3 3
1 7 / 5 16 0 4 2 . 1 - 5 2 25 1 6 . 9 1 0 . 1 7
1 7 / 6 16 1 2 . 2 - 5 2 25 1 6 . 9 1 0 . 4 1
1 7 / 7 16 1 2 2 . 9 - 5 2 25 1 6 . 9 1 0 . 8 9
1 7 / 8 16 1 2 8 . 8 - 5 2 25 1 6 . 9 1 0 . 3 7
1 7 / 9 16 2 2 2 . 7 - 5 2 25 1 6 . 9 1 0 . 3 5
1 7 / 1 0 16 2 3 4 . 6 - 5 2 25 1 6 . 9 9 . 8 4
1 7 / 1 1 16 2 4 2 . 9 - 5 2 25 1 6 . 9 S A T U R A T E D
1 7 / 1 2 16 2 5 8 . 3 - 5 2 25 1 6 . 9 1 0 . 3 0
1 7 / 1 3 16 3 1 6 . 1 - 5 2 25 1 6 . 9 8 . 9 3
1 7 / 1 4 16 3 2 2 . 5 - 5 2 25 1 6 . 9 1 0 . 4 8
1 7 / 1 5 16 3 2 9 . 7 - 5 2 25 1 6 . 9 9 . 5 2
1 7 / 1 6 16 3 3 3 . 2 - 5 2 25 1 6 . 9 9 . 6 2
1 8 / 1 15 58 2 5 . 0 - 5 2 25 2 3 . 0 9 . 3 0
1 8 / 2 15 58 4 7 . 2 - 5 2 25 2 3 . 0 9 . 1 8
1 8 / 3 15 59 3 8 . 1 - 5 2 25 2 3 . 0 1 0 . 3 0
1 8 / 4 15 59 5 7 . 7 - 5 2 25 2 3 . 0 S A T U R A T E D
1 8 / 5 16 0 3 . 8 - 5 2 25 2 3 . 0 1 0 . 7 6
1 8 / 6 16 0 5 6 . 9 - 5 2 25 2 3 . 0 1 0 . 7 2
1 8 / 7 16 2 6 . 1 - 5 2 25 2 3 . 0 1 0 . 9 2
1 8 / 8 16 2 4 1 . 7 - 5 2 25 2 3 . 0 S A T U R A T E D
1 8 / 9 16 2 5 9 . 5 - 5 2 25 2 3 . 0 S A T U R A T E D
1 8 / 1 0 16 3 9 . 5 - 5 2 25 2 3 . 0 S A T U R A T E D
1 8 / 1 1 16 3 1 7 . 5 - 5 2 25 2 3 . 0 1 0 . 1 5
1 8 / 1 2 16 3 2 0 . 2 - 5 2 25 2 3 . 0 9 . 3 4
1 8 / 1 3 16 3 4 5 . 7 - 5 2 25 2 3 . 0 S A T U R A T E D
1 8 / 1 4 16 3 4 9 . 2 - 5 2 25 2 3 . 0 9 . 8 6
1 8 / 1 5 16 4 3 . 7 - 5 2 25 2 3 . 0 8 . 9 4
1 9 / 1 15 58 2 2 . 3 - 5 2 25 2 9 . 0 9 . 8 7
1 9 / 2 15 58 3 7 . 1 - 5 2 25 2 9 . 0 S A T U R A T E D
1 9 / 3 16 0 1 9 . 0 - 5 2 25 2 9 . 0 8 . 8 7
1 9 / 4 16 0 3 0 . 8 - 5 2 25 2 9 . 0 9 . 7 3
1 9 / 5 16 1 4 9 . 0 - 5 2 25 2 9 . 0 1 0 . 1 0
1 9 / 6 16 2 7 . 9 - 5 2 25 2 9 . 0 8 . 8 6
1 9 / 7 16 2 1 2 . 1 - 5 2 25 2 9 . 0 1 0 . 5 1
1 9 / 8 16 2 1 4 . 4 - 5 2 25 2 9 . 0 S A T U R A T E D
1 9 / 9 16 2 1 8 . 0 - 5 2 25 2 9 . 0 1 0 . 2 1
1 9 / 1 0 16 2 3 5 . 2 - 5 2 25 2 9 . 0 1 0 . 6 7
1 9 / 1 1 16 2 5 2 . 3 - 5 2 25 2 9 . 0 9 . 3 1
1 9 / 1 2 16 3 1 . 2 - 5 2 25 2 9 . 0 9 . 8 6
1 9 / 1 3 16 3 6 . 3 - 5 2 25 2 9 . 0 1 0 . 3 7
1 9 / 1 4 16 3 1 1 . 9 - 5 2 25 2 9 . 0 S A T U R A T E D
1 9 / 1 5 16 3 3 0 . 2 - 5 2 25 2 9 . 0 9 . 7 4
2 0 / 1 15 58 3 9 . 5 - 5 2 25 3 4 . 9 1 0 . 6 1
2 0 / 2 16 0 1 1 . 3 - 5 2 25 3 4 . 9 9 . 6 9
2 0 / 3 16 0 1 7 . 8 - 5 2 25 3 4 . 9 S A T U R A T E D
2 0 / 4 16 0 2 6 . 1 - 5 2 25 3 4 . 9 S A T U R A T E D
2 0 / 5 16 0 3 6 . 7 - 5 2 25 3 4 . 9 1 0 . 5 6
2 0 / 6 16 1 2 . 5 - 5 2 25 3 4 . 9 1 0 . 1 3
2 0 / 7 16 1 2 0 . 0 - 5 2 25 3 4 . 9 S A T U R A T E D
2 0 / 8 16 1 2 9 . 4 - 5 2 25 3 4 . 9 1 0 . 6 9
2 0 / 9 16 1 43.1 -52 25 3 4 . 9 8 . 6 2
2 0 / 1 0 16 1 52.0 -52 25 3 4 . 9 SATURATED
2 0 / 1 1 16 2 1.4 -52 25 3 4 . 9 9 . 8 6
2 0 / 1 2 16 2 4.4 -52 25 3 4 . 9 1 0 . 5 1
2 0 / 1 3 16 2 28.0 -52 25 3 4 . 9 1 0 . 9 2
2 0 / 1 4 16 2 30.7 -52 25 3 4 . 9 9 . 6 2
2 0 / 1 5 16 2 51.4 -52 25 3 4 . 9 9 . 7 5
2 0 / 1 6 16 2 55.9 -52 25 3 4 . 9 1 0 . 8 5
2 0 / 1 7 16 2 57.6 -52 25 3 4 . 9 8 . 6 6
2 0 / 1 8 16 3 0.3 -52 25 3 4 . 9 1 0 . 6 1
2 0 / 1 9 16 3 22.5 -52 25 3 4 . 9 1 0 . 7 6
2 0 / 2 0 16 3 29.3 -52 25 3 4 . 9 9 . 7 3
2 0 / 2 1 16 3 4 4.5 -52 25 3 4 . 9 1 0 . 4 4
2 0 / 2 2 16 3 52.7 -52 25 3 4 . 9 9 . 6 9
2 1 / 1 15 58 18.8 -52 25 4 1 . 0 SATURATED
2 1 / 2 15 58 59.0 -52 25 4 1 . 0 1 0 . 7 2
2 1 / 3 15 59 19.2 -52 25 4 1 . 0 9 . 5 8
2 1 / 4 15 59 42.9 -52 25 4 1 . 0 SATURATED
2 1 / 5 15 59 4 9 . 4 -52 25 4 1 . 0 1 0 . 6 1
2 1 / 6 15 59 51.2 -52 25 4 1 . 0 1 0 . 6 1
2 1 / 7 16 0 10.1 -52 25 4 1 . 0 1 0 . 7 2
2 1 / 8 16 0 22.5 -52 25 4 1 . 0 8 . 6 3
2 1 / 9 16 1 3.4 -52 25 4 1 . 0 1 0 . 0 8
2 1 / 1 0 16 1 8.7 -52 25 4 1 . 0 9 . 3 3
2 1 / 1 1 . 16 1 21.7 -52 25 4 1 . 0 SATURATED
2 1 / 1 2 16 2 19.2 -52 25 4 1 . 0 1 0 . 5 8
2 1 / 1 3 16 2 29.9 -52 25 4 1 . 0 9 . 7 5
2 1 / 1 4 16 2 32.2 -52 25 4 1 . 0 SATURATED
2 1 / 1 5 16 2 59.5 -52 25 4 1 . 0 9 . 1 9
2 1 / 1 6 16 3 2.4 -52 25 4 1 . 0 8 . 6 2
2 1 / 1 7 16 3 20.8 -52 25 4 1 . 0 1 0 . 9 2
2 1 / 1 8 16 3 24.3 -52 25 4 1 . 0 1 0 . 5 8
2 2 / 1 15 58 27.1 -52 25 4 7 . 0 1 0 . 5 1
2 2 / 2 15 58 34.5 -52 25 4 7 . 0 1 0 . 8 9
2 2/3 15 58 54.3 -52 25 4 7 . 0 8 . 7 0
2 2 / 4 15 59 26.9 -52 25 4 7 . 0 1 0 . 9 2
2 2 / 5 15 59 34.6 -52 25 4 7 . 0 1 0 . 3 3
2 2 / 6 16 0 33.2 -52 25 4 7 . 0 1 0 . 4 1
2 2 / 7 16 0 55.1 -52 25 4 7 . 0 9 . 9 9
2 2 / 8 16 1 4 9.6 -52 25 4 7 . 0 1 0 . 3 5
2 2 / 9 16 2 6.5 -52 25 4 7 . 0 1 0 . 1 7
2 2 / 1 0 16 2 4 7.0 -52 25 4 7 . 0 SATURATED
2 2 / 1 1 16 3 11.9 -52 25 4 7 . 0 1 0 . 0 3
2 2 / 1 2 16 3 14.2 -52 25 4 7 . 0 1 0 . 3 7
2 2 / 1 3 16 3 36.2 -52 25 4 7 . 0 8 . 9 8
2 2 / 1 4 16 4 1 . 3
2 3 / 1 15 58 1 1 . 7
2 3 / 2 15 58 1 5 . 8
2 3 / 3 15 58 2 0 . 5
2 3 / 4 15 59 1 8 . 0
2 3 / 5 15 59 3 7 . 5
2 3 / 6 16 0 5 0 . 6
2 3 / 7 16 1 1 9 . 4
2 3 / 8 16 1 2 7 . 1
2 3 / 9 16 1 3 5 . 4
2 3 / 1 0 16 2 2 1 . 0
2 3 / 1 1 16 2 5 4 . 1
2 3 / 1 2 16 3 1 3 . 1
2 4 / 1 15 58 1 4 . 0
2 4 / 2 15 59 3 8 . 7
2 4 / 3 15 59 4 5 . 2
2 4 / 4 16 0 1 1 . 3
2 4 / 5 16 0 2 0 . 7
2 4 / 6 16 0 2 6 . 1
2 4 / 7 16 0 3 9 . 1
2 4 / 8 16 1 1 . 6
2 4 / 9 16 1 3 8 . 0
2 4 / 1 0 16 1 4 5 . 4
2 4 / 1 1 16 2 3 7 . 5
2 4 / 1 2 16 2 4 9 . 1
2 4 / 1 3 16 3 3 5 . 6
2 4 / 1 4 16 3 4 8 . 0
2 5 / 1 15 58 1 8 . 2
2 5 / 2 16 0 1 . 8
2 5 / 3 16 0 7 . 4
2 5 / 4 16 0 3 0 . 2
2 5 / 5 16 1 1 1 . 1
2 5 / 6 16 1 2 1 . 1
2 5 / 7 16 1 3 2 . 1
2 5 / 8 16 2 2 7 . 8
2 5 / 9 16 3 2 7 . 3
2 5 / 1 0 16 3 4 6 . 8
2 5 / 1 1 16 4 1 . 6
2 6 / 1 15 58 2 0 . 5
2 6 / 2 15 58 3 7 . 1
2 6 / 3 15 59 3 5 . 2
2 6 / 4 15 59 4 2 . 3
2 6 / 5 16 0 2 7 . 2
2 6 / 6 16 0 2 9 . 0
2 6 / 7 16 1 1 8 . 8
- 5 2  25 4 7 . 0 1 0 . 9 2
- 5 2  25 5 2 . 9 1 0 . 5 6
- 5 2  25 5 2 . 9 1 0 . 5 1
- 5 2  25 5 2 . 9 9 . 4 4
- 5 2  25 5 2 . 9 9 . 7 7
- 5 2  25 5 2 . 9 9 . 3 7
- 5 2  25 5 2 . 9 9 . 8 3
- 5 2  25 5 2 . 9 1 0 . 3 7
- 5 2  25 5 2 . 9 1 0 . 9 2
- 5 2  25 5 2 . 9 SATURATED
- 5 2  25 5 2 . 9 9 . 7 1
- 5 2  25 5 2 . 9 SATURATED
- 5 2  25 5 2 . 9 9 . 2 0
- 5 2  25 5 9 . 1 1 0 . 4 8
- 5 2  25 5 9 . 1 9 . 5 1
- 5 2  25 5 9 . 1 1 0 . 6 4
- 5 2  25 5 9 . 1 1 0 . 9 2
- 5 2  25 5 9 . 1 SATURATED
- 5 2  25 5 9 . 1 1 0 . 8 9
- 5 2  25 5 9 . 1 1 0 . 9 2
- 5 2  25 5 9 . 1 1 0 . 5 8
- 5 2  25 5 9 . 1 1 0 . 1 5
- 5 2  25 5 9 . 1 SATURATED
- 5 2  25 5 9 . 1 SATURATED
- 5 2  25 5 9 . 1 1 0 . 8 2
- 5 2  25 5 9 . 1 1 0 . 3 9
- 5 2  25 5 9 . 1 1 0 . 3 7
- 5 2  26 5 . 0 1 0 . 8 5
- 5 2  26 5 . 0 9 . 8 4
- 5 2  26 5 . 0 1 0 . 3 7
- 5 2  26 5 . 0 9 . 3 1
- 5 2  26 5 . 0 1 0 . 6 1
- 5 2  26 5 . 0 9 . 7 1
- 5 2  26 5 . 0 8 . 9 2
- 5 2  26 5 . 0 1 0 . 9 2
- 5 2  26 5 . 0 1 0 . 3 0
- 5 2  26 5 . 0 1 0 . 3 7
- 5 2  26 5 . 0 9 . 3 1
- 5 2  26 1 1 . 1 1 0 . 3 5
- 5 2  26 1 1 . 1 1 0 . 3 7
- 5 2  26 1 1 . 1 9 . 9 9
- 5 2  26 1 1 . 1 1 0 . 5 1
- 5 2  26 1 1 . 1 9 . 6 7
- 5 2  26 1 1 . 1 9 . 6 3
- 5 2  26 1 1 . 1  SATURATED
2 6 / 8 16 1 4 7 . 8 - 5 2 26  1 1 . 1 9 . 0 3
2 6 / 9 16 1 5 6 . 7 - 5 2 26  1 1 . 1 1 0 . 4 1
2 6 / 1 0 16 2 0 . 2 - 5 2 26  1 1 . 1 1 0 . 8 5
2 6 / 1 1 16 1 3 5 . 4 - 5 2 26  1 1 . 1 SA T U R A T E D
2 6 / 1 2 16 2 3 6 . 9 - 5 2 26  1 1 . 1 1 0 . 6 9
2 6 / 1 3 16 3 5 5 . 1 - 5 2 26  1 1 . 1 8 . 7 3
2 6 / 1 4 16 3 5 9 . 3 - 5 2 26  1 1 . 1 1 0 . 3 7
2 7 / 1 15 59 2 5 . 1 - 5 2 26  1 7 . 0 9 . 3 6
2 7 / 2 15 59 4 8 . 2 - 5 2 26  1 7 . 0 1 0 . 5 8
2 7 / 3 16 0 2 0 . 2 - 5 2 26  1 7 . 0 1 0 . 0 5
2 7 / 4 16 1 2 4 . 7 - 5 2 26  1 7 . 0 8 . 8 1
2 7 / 5 16 1 2 9 . 4 - 5 2 26  1 7 . 0 1 0 . 6 1
2 7 / 6 16 1 3 8 . 9 - 5 2 26  1 7 . 0 9 . 0 5
2 7 / 7 16 1 4 7 . 2 - 5 2 26  1 7 . 0 9 . 1 4
2 7 / 8 16 1 5 6 . 4 - 5 2 26  1 7 . 0 1 0 . 8 5
2 7 / 9 16 2 5 8 . 3 - 5 2 26  1 7 . 0 S A T U R A T E D
2 7 / 1 0 16 3 1 1 . 6 - 5 2 26  1 7 . 0 1 0 . 8 5
2 7 / 1 1 16 3 2 4 . 9 - 5 2 26  1 7 . 0 1 0 . 6 1
2 8 / 1 15 59 0 . 2 - 5 2 26  2 3 . 0 1 0 . 6 4
2 8 / 2 15 59 3 9 . 3 - 5 2 26  2 3 . 0 1 0 . 9 2
2 8 / 3 15 59 4 9 . 4 - 5 2 26  2 3 . 0 1 0 . 2 6
2 8 / 4 15 59 5 1 . 2 - 5 2 26  2 3 . 0 9 . 6 5
2 8 / 5 16 0 1 3 . 0 - 5 2 26  2 3 . 0 1 0 . 4 8
2 8 / 6 16 0 2 2 . 5 - 5 2 26  2 3 . 0 1 0 . 6 1
2 8 / 7 16 0 4 6 . 2 - 5 2 26  2 3 . 0 9 . 5 7
2 8 / 8 16 2 0 . 2 - 5 2 26  2 3 . 0 1 0 . 1 2
2 8 / 9 16 2 5 . 0 - 5 2 26  2 3 . 0 S A T U R A T E D
2 8 / 1 0 16 2 4 7 . 0 - 5 2 26  2 3 . 0 S A T U R A T E D
2 8 / 1 1 16 3 4 . 2 - 5 2 26  2 3 . 0 1 0 . 3 3
2 8 / 1 2 16 3 2 8 . 5 - 5 2 26  2 3 . 0 9 . 7 2
2 8 / 1 3 16 3 3 2 . 6 - 5 2 26  2 3 . 0 S A T U R A T E D
2 8 / 1 4 16 3 4 2 . 7 - 5 2 26  2 3 . 0 9 . 2 6
2 9 / 1 15 58 2 5 . 9 - 5 2 26  2 8 . 9 1 0 . 8 2
2 9 / 2 15 58 5 0 . 2 - 5 2 26  2 8 . 9 1 0 . 6 9
2 9 / 3 15 59 3 3 . 1 - 5 2 26  2 8 . 9 S A T U R A T E D
2 9 / 4 15 59 3 6 . 3 - 5 2 26  2 8 . 9 9 . 2 4
2 9 / 5 16 0 1 6 . 0 - 5 2 26  2 8 . 9 1 0 . 3 0
2 9 / 6 16 1 1 2 . 8 - 5 2 26  2 8 . 9 S A T U R A T E D
2 9 / 7 16 1 4 4 . 3 - 5 2 26  2 8 . 9 8 . 7 3
2 9 / 8 16 1 5 0 . 7 - 5 2 26  2 8 . 9 1 0 . 7 6
2 9 / 9 16 2 1 1 . 5 - 5 2 26  2 8 . 9 1 0 . 5 3
2 9 / 1 0 16 2 2 9 . 9 - 5 2 26  2 8 . 9 S A T U R A T E D
2 9 / 1 1 16 3 3 6 . 2 - 5 2 26  2 8 . 9 S A T U R A T E D
3 0 / 1 15 59 4 . 4 - 5 2 26  3 5 . 0 1 0 . 9 2
3 0 / 2 15 59 9 . 7 - 5 2 26  3 5 . 0 S A T U R A T E D
30/3 15 59 22.7 -52 26 35.0 SATURATED
30/4 16 0 21.3 -52 26 35.0 10.39
30/5 16 1 10.5 -52 26 35.0 9.65
30/6 16 1 46.0 -52 26 35.0 10.00
30/7 16 1 52.0 -52 26 35.0 10.67
30/8 16 2 12.7 -52 26 35.0 10.02
30/9 16 2 38.1 -52 26 35.0 10.56
30/10 16 3 17.2 -52 26 35.0 10.41
30/11 16 3 21.9 -52 26 35.0 10.58
30/12 16 3 29.7 -52 26 35.0 10.56
30/13 16 3 53.3 -52 26 35.0 10.92
30/14 16 3 56.9 -52 26 35.0 8.73
31/1 15 58 20.0 -52 26 41.0 10.48
31/2 15 58 25.9 -52 26 41.0 10.53
31/3 15 58 47.8 -52 26 41.0 9.04
31/4 15 59 7.9 -52 26 41.0 SATURATED
31/5 15 59 16.8 -52 26 41.0 10.92
31/6 15 59 39.9 -52 26 41.0 10.85
31/7 15 59 51.4 -52 26 41.0 9.84
31/8 15 59 54.1 -52 26 41.0  • 8.79
31/9 16 0 8.3 -52 26 41.0 9.83
31/10 16 0 45.0 -52 26 41.0 10.02
31/11 16 1 36.0 -52 26 41.0 10.92
31/12 16 1 42.4 -52 26 41.0 10.37
31/13 16 2 7.9 -52 26 41.0 10.82
31/14 16 2 11.5 -52 26 41.0 10.61
31/15 16 2 40.5 -52 26 41.0 10.85
31/16 16 2 57.1 -52 26 41.0 SATURATED
31/17 16 3 6.5 -52 26 41.0 9.19
31/18 16 3 28.5 -52 26 41.0 10.92
31/19 16 3 51.0 -52 26 41.0 8.71
31/20 16 3 58.1 -52 26 41.0 9.27
32/1 15 58 36.5 -52 26 46.9 10.53
32/2 15 58 46.6 -52 26 46.9 9.55
32/3 15 59 15.6 -52 26 46.9 10.24
32/4 15 59 29.2 -52 26 46.9 10.10
32/5 15 59 38.1 -52 26 46.9 10.67
32/6 16 0 10.7 -52 26 46.9 9.69
32/7 16 1 41.3 -52 26 46.9 10.53
32/8 16 1 46.0 -52 26 46.9 10.21
32/9 16 2 6.7 -52 26 46.9 10.03
32/10 16 3 19.0 -52 26 46.9 10.41
32/11 16 3 45.1 -52 26 46.9 10.85
32/12 16 4 5.2 -52 26 46.9 10.82
33/1 15 58 15.8 -52 26 53.0 10.61
3 3 / 2 15 58 3 2 . 7 - 5 2 26 5 3 . 0 1 0 . 8 2
3 3 / 3 15 59 3 0 . 1 - 5 2 26 5 3 . 0 1 0 . 6 1
3 3 / 4 15 59 3 9 . 6 - 5 2 26 5 3 . 0 1 0 . 8 2
3 3 / 5 16 0 2 2 . 5 - 5 2 26 5 3 . 0 1 0 . 7 6
3 3 / 6 16 1 9 . 9 - 5 2 26 5 3 . 0 1 0 . 1 3
3 3 / 7 16 1 5 2 . 6 - 5 2 26 5 3 . 0 S A T U R A T E D
3 3 / 8 16 2 3 . 8 - 5 2 26 5 3 . 0 9 . 4 8
3 3 / 9 16 2 7 . 3 - 5 2 26 5 3 . 0 1 0 . 8 9
3 3 / 1 0 16 2 1 3 . 3 - 5 2 26 5 3 . 0 1 0 . 8 5
3 3 / 1 1 16 2 1 5 . 0 - 5 2 26 5 3 . 0 9 . 5 0
3 3 / 1 2 16 2 3 1 . 6 - 5 2 26 5 3 . 0 9 . 5 0
3 4 / 1 15 58 9 . 6 - 5 2 26 5 9 . 0 1 0 . 9 2
3 4 / 2 15 58 3 5 . 4 - 5 2 26 5 9 . 0 1 0 . 4 8
3 4 / 3 15 59 4 1 . 7 - 5 2 26 5 9 . 0 9 . 3 3
3 4 / 4 15 59 5 4 . 7 - 5 2 26 5 9 . 0 8 . 8 2
3 4 / 5 16 0 1 6 . 0 - 5 2 26 5 9 . 0 1 0 . 9 2
3 4 / 6 16 1 1 5 . 2 - 5 2 26 5 9 . 0 9 . 3 9
3 4 / 7 16 1 1 6 . 4 - 5 2 26 5 9 . 0 1 0 . 8 2
3 4 / 8 16 2 5 . 0 - 5 2 26 5 9 . 0 S A T U R A T E D
3 4 / 9 16 2 3 7 . 5 - 5 2 26 5 9 . 0 1 0 . 2 1
3 4 / 1 0 16 3 2 4 . 3 - 5 2 26 5 9 . 0 1 0 . 6 1
3 4 / 1 1 16 3 2 6 . 7 - 5 2 26 5 9 . 0 1 0 . 0 3
3 4 / 1 2 16 3 4 0 . 9 - 5 2 26 5 9 . 0 1 0 . 7 6
3 5 / 1 15 58 1 6 . 4 - 5 2 27 5 . 1 1 0 . 9 2
3 5 / 2 15 59 3 3 . 4 - 5 2 27 5 . 1 8 . 9 1
3 5 / 3 15 59 3 5 . 8 - 5 2 27 5 . 1 1 0 . 5 6
3 5 / 4 16 0 2 3 . 1 - 5 2 27 5 . 1 1 0 . 9 2
3 5 / 5 16 0 2 9 . 0 - 5 2 27 5 . 1 8 . 7 1
3 5 / 6 16 0 3 4 . 3 - 5 2 27 5 . 1 1 0 . 1 2
3 5 / 7 16 1 1 1 . 1 - 5 2 27 5 . 1 9 . 9 7
3 5 / 8 16 1 3 6 . 0 - 5 2 27 5 . 1 1 0 . 8 2
3 5 / 9 16 3 2 1 . 4 - 5 2 27 5 . 1 9 . 0 5
3 6 / 1 15 58 2 8 . 8 - 5 2 27 1 1 . 0 1 0 . 9 2
3 6 / 2 15 58 4 6 . 0 - 5 2 27 1 1 . 0 1 0 . 8 9
3 6 / 3 15 59 1 0 . 3 - 5 2 27 1 1 . 0 1 0 . 1 7
3 6 / 4 15 59 1 2 . 1 - 5 2 27 1 1 . 0 9 . 2 5
3 6 / 5 16 0 5 . 9 - 5 2 27 1 1 . 0 1 0 . 9 2
3 6 / 6 16 0 5 5 . 1 - 5 2 27 1 1 . 0 1 0 . 8 9
3 6 / 7 16 0 5 9 . 8 - 5 2 27 1 1 . 0 1 0 . 9 2
3 6 / 8 16 1 1 . 6 - 5 2 27 1 1 . 0 1 0 . 9 2
3 6 / 9 16 1 2 4 . 1 - 5 2 27 1 1 . 0 1 0 . 4 8
3 6 / 1 0 16 1 3 7 . 1 - 5 2 27 1 1 . 0 9 . 7 2
3 6 / 1 1 16 1 4 1 . 3 - 5 2 27 1 1 . 0 9 . 7 3
3 6 / 1 2 16 2 3 5 . 2 - 5 2 27 1 1 . 0 S A T U R A T E D
3 6 / 1 3 16 2 4 3 . 5 - 5 2 27 1 1 . 0 S A T U R A T E D
36/14 16 3 32.0 -52 27 11.0 SATURATED
36/15 16 3 59.8 -52 27 11.0 8.84
36/16 16 4 6.4 -52 27 11.0 9.71
LONGITUDE-3 4 0 , LATITUDE=0
LOCATION RA( 12bO) DEC(1 9 5 0 ) K-MAGNITUDE
H M S D M S
1 / 1 16 44 1 1 . 4 - 4 5 18 6 . 2 SATURATED
1 / 2 16 45 1 0 . 7 - 4 5 18 6 . 2 9 . 6 6
1 / 3 16 45 4 3 . 2 - 4 5 18 6 . 2 9 . 5 1
1 / 4 16 48 8 . 3 - 4 5 18 6 . 2 1 0 . 2 6
1 / 5 16 48 3 2 . 0 - 4 5 18 6 . 2 9 . 2 7
1 / 6 16 49 3 1 . 2 - 4 5 18 6 . 2 9 . 2 7
1 / 7 16 49 4 9 . 0 - 4 5 18 6 . 2 9 . 8 2
1 / 8 16 49 5 7 . 8 - 4 5 18 6 . 2 9 . 8 2
1 / 9 16 50 5 . 0 - 4 5 18 6 . 2 9 . 8 2
1 / 1 0 16 51 3 5 . 6 - 4 5 18 6 . 2 9 . 6 6
1 / 1 1 16 51 5 3 . 4 - 4 5 18 6 . 2 9 . 6 6
1 / 1 2 16 52 4 6 . 6 - 4 5 18 6 . 2 9 . 5 1
2 / 1 16 44 1 1 . 4 - 4 5 18 0 . 1 SATURATED
2 / 2 16 44 2 3 . 3 - 4 5 18 0 . 1 1 0 . 0 2
2 / 3 16 44 3 6 . 9 - 4 5 18 0 . 1 9 . 5 1
2 / 4 16 45 1 0 . 7 - 4 5 18 0 . 1 9 . 6 6
2 / 5 16 48 3 2 . 0 - 4 5 18 0 . 1 9 . 2 7
2 / 6 16 52 4 6 . 6 - 4 5 18 0 . 1 9 . 4 4
3 / 1 16 44 3 8 . 1 - 4 5 17 5 4 . 2 1 0 . 0 2
3 / 2 16 49 1 6 . 4 - 4 5 17 5 4 . 2 8 . 9 8
3 / 3 16 50 4 8 . 2 - 4 5 17 5 4 . 2 8 . 9 0
4 / 1 16 45 4 . 7 - 4 5 17 4 8 . 0 8 . 3 6
4 / 2 16 45 1 5 . 4 - 4 5 17 4 8 . 0 9 . 5 1
4 / 3 16 45 2 8 . 4 - 4 5 17 4 8 . 0 9 . 8 2
4 / 4 16 49 2 4 . 1 - 4 5 17 4 8 . 0 8 . 9 0
4 / 5 16 52 5 2 . 6 - 4 5 17 4 8 . 0 9 . 8 2
5 / 1 16 45 4 . 7 - 4 5 17 4 2 . 1 SATURATED
5 / 2 16 45 1 5 . 4 - 4 5 17 4 2 . 1 8 . 8 4
5 / 3 16 45 2 8 . 4 - 4 5 17 4 2 . 1 1 0 . 2 6
5 / 4 16 48 1 9 . 0 - 4 5 17 4 2 . 1 8 . 7 0
5 / 5 16 49 1 3 . 5 - 4 5 17 4 2 . 1 9 . 8 6
5 / 6 16 52 4 6 . 6 - 4 5 17 4 2 . 1 SATURATED
6 / 1 16 44 4 6 . 9 - 4 5 17 3 6 . 1 9 . 5 1
6 / 2 16 48 2 0 . 1 - 4 5 17 3 6 . 1 9 . 3 8
6 / 3 16 48 2 6 . 0 - 4 5 17 3 6 . 1 9 . 3 8
6 / 4 16 50 1 5 . 6 - 4 5 17  3 6 . 1 9 . 7 5
6 / 5 16 51 3 . 0 - 4 5 17  3 6 . 1 S A T U R A T E D
6 / 6 16 52 4 6 . 6 - 4 5 17  3 6 . 1 S A T U R A T E D
7 / 1 16 44 4 1 . 6 - 4 5 17  3 0 . 0 9 . 9 2
7 / 2 16 48 2 0 . 1 - 4 5 17  3 0 . 0 9 . 2 1
7 / 3 16 51 2 2 . 5 - 4 5 17  3 0 . 0 9 . 0 7
7 / 4 16 52 5 . 2 - 4 5 17  3 0 . 0 S A T U R A T E D
8 / 1 16 44 4 . 3 - 4 5 17  2 4 . 1 1 0 . 0 2
8 / 2 16 44 4 1 . 0 - 4 5 17  2 4 . 1 9 . 9 2
8 / 3 16 47 2 6 . 8 - 4 5 17  2 4 . 1 9 . 8 4
8 / 4 16 48 1 9 . 0 - 4 5 17  2 4 . 1 9 . 5 1
8 / 5 16 50 1 8 . 6 - 4 5 17  2 4 . 1 9 . 4 1
8 / 6 16 50 5 5 . 9 - 4 5 17  2 4 . 1 9 . 5 2
8 / 7 16 52 3 4 . 8 - 4 5 17  2 4 . 1 S A T U R A T E D
9 / 1 16 44 5 2 . 9 - 4 5 17  1 8 . 1 9 . 2 7
9 / 2 16 51 4 6 . 2 - 4 5 17  1 8 . 1 1 0 . 0 2
9 / 3 16 52 4 3 . 7 - 4 5 17  1 8 . 1 S A T U R A T E D
1 0 / 1 16 44 5 3 . 5 - 4 5 17  1 2 . 0 9 . 3 8
1 0 / 2 16 46 1 5 . 8 - 4 5 17  1 2 . 0 8 . 3 6
1 0 / 3 16 51 4 7 . 4 - 4 5 17  1 2 . 0 1 0 . 0 2
1 1 / 1 16 44 4 5 . 8 - 4 5 17 6 . 1 9 . 8 2
1 1 / 2 16 46 1 1 . 6 - 4 5 17 6 . 1 8 . 3 6
1 1 / 3 16 49 5 4 . 9 - 4 5 17 6 . 1 8 . 5 7
1 1 / 4 16 52 1 1 . 1 - 4 5 17 6 . 1 8 . 9 2
1 1 / 5 16 52 2 3 . 0 - 4 5 17 6 . 1 S A T U R A T E D
1 1 / 6 16 52 4 6 . 6 - 4 5 17 6 . 1 S A T U R A T E D
1 2 / 1 16 43 5 3 . 0 - 4 5 17 0 . 1 8 . 9 7
1 2 / 2 16 44 4 6 . 9 - 4 5 17 0 . 1 9 . 5 1
1 2 / 3 16 45 1 6 . 5 - 4 5 17 0 . 1 9 . 0 7
1 2 / 4 16 46 3^9 - 4 5 17 0 . 1 S A T U R A T E D
1 2 / 5 16 46 3 3 . 5 - 4 5 17 0 . 1 9 . 2 7
1 2 / 6 16 47 5 8 . 3 - 4 5 17 0 . 1 9 . 6 6
1 2 / 7 16 49 3 1 . 2 - 4 5 17 0 . 1 8 . 9 4
1 2 / 8 16 49 5 4 . 9 - 4 5 17 0 . 1 8 . 5 2
1 2 / 9 16 52 1 1 . 1 - 4 5 17 0 . 1 9 . 6 6
1 2 / 1 0 16 52 2 3 . 0 - 4 5 17 0 . 1 9 . 2 7
1 2 / 1 1 16 52 4 3 . 7 - 4 5 17 0 . 1 S A T U R A T E D
1 2 / 1 2 16 52 4 9 . 6 - 4 5 17 0 . 1 S A T U R A T E D
1 3 / 1 16 43 5 6 . 6 - 4 5 16  5 4 . 1 9 . 0 3
1 3 / 2 16 44 4 6 . 9 - 4 5 16  5 4 . 1 9 . 8 2
1 3 / 3 16 45 2 2 . 5 - 4 5 16  5 4 . 1 8 . 7 2
1 3 / 4 16 46 3 . 9 - 4 5 16  5 4 . 1 9 . 5 1
1 3 / 5 16 46 6 . 9 - 4 5 16  5 4 . 1 S A T U R A T E D
1 3 / 6 16 46 3 4 . 2 - 4 5 16  5 4 . 1 1 0 . 0 2
1 3 / 7 16 49 3 1 . 2 - 4 5 16  5 4 . 1 8 . 7 6
1 3 / 8 16  50  4 5 . 2 - 4 5  16  5 4 . 1 S A T U R A T E D
1 3 / 9 16  51  1 7 . 8 - 4 5  1 6  5 4 . 1 8 . 9 4
1 3 / 1 0 16  52  4 5 . 4 - 4 5  1 6  5 4 . 1 8 . 3 6
1 4 / 1 16  4 5  5 8 . 8 - 4 5  1 6  4 8 . 1 9 . 8 0
1 4 / 2 16  47  1 9 . 9 - 4 5  16  4 8 . 1 1 0 . 0 4
1 4 / 3 16  50  4 2 . 4 - 4 5  16  4 8 . 1 8 . 2 7
1 4 / 4 16  51  1 2 . 1 - 4 5  16  4 8 . 1 9 . 2 7
1 4 / 5 16  51  2 9 . 8 - 4 5  16  4 8 . 1 1 0 . 1 3
1 5 / 1 16  43  6 . 3 - 4 5  1 6  4 2 . 2 9 . 5 8
1 5 / 2 16  47  2 3 . 9 - 4 5  16  4 2 . 2 9 . 3 6
1 5 / 3 16  47  4 4 . 6 - 4 5  16  4 2 . 2 8 . 6 9
1 5 / 4 16  4 8  3 4 . 9 - 4 5  1 6  4 2 . 2 9 . 5 8
1 5 / 5 16  51  3 4 . 4 - 4 5  1 6  4 2 . 2 9 . 6 2
1 6 / 1 16  4 4  5 . 5 - 4 5  1 6  3 6 . 0 9 . 2 7
1 6 / 2 16  4 5  3 9 . 1 - 4 5  16  3 6 . 0 1 0 . 0 2
1 6 / 3 16  4 7  1 9 . 7 - 4 5  1 6  3 6 . 0 S A T U R A T E D
1 6 / 4 16  47  3 8 . 7 - 4 5  1 6  3 6 . 0 8 . 9 0
1 6 / 5 16  4 8  3 2 . 0 - 4 5  1 6  3 6 . 0 9 . 3 8
1 6 / 6 16  4 9  2 1 . 7 - 4 5  1 6  3 6 . 0 9 . 8 6
1 6 / 7 16  4 9  5 4 . 9 - 4 5  1 6  3 6 . 0 9 . 7 9
1 6 / 8 16  52  4 0 . 7 - 4 5  1 6  3 6 . 0 8 . 7 0
1 7 / 1 16  4 4  5 . 5 - 4 5  1 6  3 0 . 1 9 . 6 6
1 7 / 2 16  4 5  4 0 . 3 - 4 5  16  3 0 . 1 1 0 . 0 2
1 7 / 3 16  4 7  2 0 . 9 - 4 5  16  3 0 . 1 8 . 3 2
1 7 / 4 16  4 8  2 6 . 0 - 4 5  1 6  3 0 . 1 9 . 7 5
1 7 / 5 16  4 9  2 5 . 3 - 4 5  1 6  3 0 . 1 S A T U R A T E D
1 7 / 6 16  51  2 3 . 7 - 4 5  1 6  3 0 . 1 9 . 3 2
1 7 / 7 16  52  1 5 . 8 - 4 5  16  3 0 . 1 8 . 4 6
1 7 / 8 16  52  3 4 . 8 - 4 5  16  3 0 . 1 9 . 0 4
1 7 / 9 16  52  4 1 . 9 - 4 5  1 6  3 0 . 1 8 . 3 3
1 8 / 1 16  4 4  2 9 . 8 - 4 5  1 6  2 4 . 1 9 . 7 4
1 8 / 2 16  4 6  1 4 . 6 - 4 5  1 6  2 4 . 1 8 . 6 3
1 8 / 3 16  47  2 2 . 7 - 4 5  1 6  2 4 . 1 9 . 5 1
1 8 / 4 16  4 7  2 9 . 8 - 4 5  1 6  2 4 . 1 1 0 . 0 4
1 8 / 5 16  4 8  2 . 4 - 4 5  16  2 4 . 1 1 0 . 0 2
1 8 / 6 16  4 8  2 6 . 0 - 4 5  16  2 4 . 1 8 . 9 0
1 8 / 7 16  48  4 9 . 2 - 4 5  16  2 4 . 1 8 . 3 6
1 8 / 8 16  4 9  2 1 . 1 - 4 5  16  2 4 . 1 9 . 0 7
1 8 / 9 16  51  2 3 . 7 - 4 5  16  2 4 . 1 8 . 8 6
1 8 / 1 0 16  52  1 2 . 3 - 4 5  1 6  2 4 . 1 8 . 5 8
1 8 / 1 1 16  52  4 0 . 1 - 4 5  1 6  2 4 . 1 1 0 . 0 2
1 9 / 1 16  4 6  1 5 . 8 - 4 5  1 6  1 8 . 0 9 . 2 7
1 9 / 2 16  4 7  3 . 2 - 4 5  1 6  1 8 . 0 1 0 . 2 1
1 9 / 3 16  47  2 9 . 8 - 4 5  16  1 8 . 0 1 0 . 4 1
1 9 / 4 16  4 7  4 4 . 6 - 4 5  1 6  1 8 . 0 9 . 6 6
1 9 / 5 16 48 5 4 . 5 “ 4 5 16 1 8 . 0 S A T U R A T E D
1 9 / 6 16 49 2 5 . 3 - 4 5 16 1 8 . 0 9 . 5 1
1 9 / 7 16 52 2 2 . 4 - 4 5 16 1 8 . 0 1 0 . 2 6
2 0 / 1 16 43 4 8 . 9 - 4 5 16 1 2 . 1 1 0 . 3 2
2 0 / 2 16 47 4 4 . 6 - 4 5 16 1 2 . 1 9 . 3 2
2 0 / 3 16 48 5 1 . 5 - 4 5 16 1 2 . 1 1 0 . 1 3
2 0 / 4 16 49 1 9 . 4 - 4 5 16 1 2 . 1 1 0 . 0 2
2 0 / 5 16 50 1 8 . 6 - 4 5 16 1 2 . 1 1 0 . 0 2
2 1 / 1 16 43 5 3 . 6 - 4 5 16 6 . 1 1 0 . 4 1
2 1 / 2 16 44 4 6 . 9 - 4 5 16 6 . 1 9 . 7 7
2 1 / 3 16 46 4 0 . 6 - 4 5 16 6 . 1 1 0 . 4 4
2 1 / 4 16 48 4 3 . 8 - 4 5 16 6 . 1 1 0 . 0 2
2 1 / 5 16 49 6 . 3 - 4 5 16 6 . 1 1 0 . 1 3
2 1 / 6 16 50 2 4 . 5 - 4 5 16 6 . 1 1 0 . 2 6
2 1 / 7 16 51 2 9 . 6 - 4 5 16 6 . 1 1 0 . 5 4
2 1 / 8 16 51 5 4 . 5 - 4 5 16 6 . 1 1 0 . 2 4
2 2 / 1 16 43 2 . 1 - 4 5 16 0 . 0 8 . 9 1
2 2 / 2 16 44 5 4 . 1 - 4 5 16 0 . 0 9 . 2 7
2 2 / 3 16 45 4 0 . 3 - 4 5 16 0 . 0 1 0 . 5 8
2 2 / 4 16 47 2 3 . 3 - 4 5 16 0 . 0 1 0 . 5 1
2 2 / 5 16 48 4 8 . 0 - 4 5 16 0 . 0 1 0 . 4 4
2 2 / 6 16 49 6 . 3 - 4 5 16 0 . 0 9 . 8 6
2 2 / 7 16 49 4 9 . 0 - 4 5 16 0 . 0 9 . 7 4
2 2 / 8 16 49 5 6 . 1 - 4 5 16 0 . 0 1 0 . 2 6
2 2 / 9 16 51 5 3 . 4 - 4 5 16 0 . 0 8 . 8 3
2 3 / 1 16 44 5 8 . 8 - 4 5 15 5 4 . 1 1 0 . 0 2
2 3 / 2 16 51 5 6 . 3 - 4 5 15 5 4 . 1 9 . 3 6
2 4 / 1 16 47 9 . 1 - 4 5 15 4 8 . 2 8 . 4 1
2 4 / 2 16 48 3 2 . 0 - 4 5 15 4 8 . 2 S A T U R A T E D
2 4 / 3 16 48 5 0 . 9 - 4 5 15 4 8 . 2 9 . 6 9
2 4 / 4 16 50 3 0 . 4 - 4 5 15 4 8 . 2 9 . 5 1
2 4 / 5 16 51 4 7 . 4 - 4 5 15 4 8 . 2 1 0 . 5 8
2 4 / 6 16 51 5 8 . 1 ■ - 4 5 15 4 8 . 2 1 0 . 6 1
2 5 / 1 16 44 2 9 . 2 - 4 5 15 4 2 . 1 1 0 . 5 8
2 5 / 2 16 45 1 6 . 5 - 4 5 15 4 2 . 1 1 0 . 6 1
2 5 / 3 16 47 1 5 . 0 - 4 5 15 4 2 . 1 8 . 8 3
2 5 / 4 16 47 3 8 . 7 - 4 5 15 4 2 . 1 1 0 . 5 8
2 5 / 5 16 47 4 6 . 4 - 4 5 15 4 2 . 1 1 0 . 0 9
2 5 / 6 16 48 3 4 . 9 - 4 5 15 4 2 . 1 8 . 5 7
2 5 / 7 16 48 5 5 . 7 - 4 5 15 4 2 . 1 S A T U R A T E D
2 5 / 8 16 50 3 6 . 3 - 4 5 15 4 2 . 1 1 0 . 4 7
2 5 / 9 16 50 4 3 . 4 - 4 5 15 4 2 . 1 8 . 8 6
2 5 / 1 0 16 52 4 5 . 4 - 4 5 15 4 2 . 1 1 0 . 1 6
2 6 / 1 16 43 3 5 . 9 - 4 5 15 3 6 . 1 1 0 . 2 6
2 6 / 2 16 43 5 2 . 5 - 4 5 15 3 6 . 1 1 0 . 0 6
1 9 / 5 16 48 5 4 . 5 - 4  5 16 1 8 . 0 S A T U R A T E D
1 9 / 6 16 49 2 5 . 3 - 4 5 16 1 8 . 0 9 . 5 1
1 9 / 7 16 52 2 2 . 4 - 4 5 16 1 8 . 0 1 0 . 2 6
2 0 / 1 16 43 4 8 . 9 - 4 5 16 1 2 . 1 1 0 . 3 2
2 0 / 2 16 47 4 4 . 6 - 4 5 16 1 2 . 1 9 . 3 2
2 0 / 3 16 48 5 1 . 5 - 4 5 16 1 2 . 1 1 0 . 1 3
2 0 / 4 16 49 1 9 . 4 - 4 5 16 1 2 . 1 1 0 . 0 2
2 0 / 5 16 50 1 8 . 6 - 4 5 16 1 2 . 1 1 0 . 0 2
2 1 / 1 16 43 5 3 . 6 - 4 5 16 6 . 1 1 0 . 4 1
2 1 / 2 16 44 4 6 . 9 - 4 5 16 6 . 1 9 . 7 7
2 1 / 3 16 46 4 0 . 6 - 4 5 16 6 . 1 1 0 . 4 4
2 1 / 4 16 48 4 3 . 8 - 4 5 16 6 . 1 1 0 . 0 2
2 1 / 5 16 49 6 . 3 - 4 5 16 6 . 1 1 0 . 1 3
2 1 / 6 16 50 2 4 . 5 - 4 5 16 6 . 1 1 0 . 2 6
2 1 / 7 16 51 2 9 . 6 - 4 5 16 6 . 1 1 0 . 5 4
2 1 / 8 16 51 5 4 . 5 - 4 5 16 6 . 1 1 0 . 2 4
2 2 / 1 16 43 2 . 1 - 4 5 16 0 . 0 8 . 9 1
2 2 / 2 16 44 5 4 . 1 - 4 5 16 0 . 0 9 . 2 7
2 2 / 3 16 45 4 0 . 3 - 4 5 16 0 . 0 1 0 . 5 8
2 2 / 4 16 47 2 3 . 3 - 4 5 16 0 . 0 1 0 . 5 1
2 2 / 5 16 48 4 8 . 0 - 4 5 16 0 . 0 1 0 . 4 4
2 2 / 6 16 49 6 . 3 - 4 5 16 0 . 0 9 . 8 6
2 2 / 7 16 49 4 9 . 0 - 4 5 16 0 . 0 9 . 7 4
2 2 / 8 16 49 5 6 . 1 - 4 5 16 0 . 0 1 0 . 2 6
2 2 / 9 16 51 5 3 . 4 - 4 5 16 0 . 0 8 . 8 3
2 3 / 1 16 44 5 8 . 8 - 4 5 15 5 4 . 1 1 0 . 0 2
2 3 / 2 16 51 5 6 . 3 - 4 5 15 5 4 . 1 9 . 3 6
2 4 / 1 16 47 9 . 1 - 4 5 15 4 8 . 2 8 . 4 1
2 4 / 2 16 48 3 2 . 0 - 4 5 15 4 8 . 2 S A T U R A T E D
2 4 / 3 16 48 5 0 . 9 - 4 5 15 4 8 . 2 9 . 6 9
2 4 / 4 16 50 3 0 . 4 - 4 5 15 4 8 . 2 9 . 5 1
2 4 / 5 16 51 4 7 . 4 - 4 5 15 4 8 . 2 1 0 . 5 8
2 4 / 6 16 51 5 8 . 1 ■ - 4 5 15 4 8 . 2 1 0 . 6 1
2 5 / 1 16 44 2 9 . 2 - 4 5 15 4 2 . 1 1 0 . 5 8
2 5 / 2 16 45 1 6 . 5 - 4 5 15 4 2 . 1 1 0 . 6 1
2 5 / 3 16 47 1 5 . 0 - 4 5 15 4 2 . 1 8 . 8 3
2 5 / 4 16 47 3 8 . 7 - 4 5 15 4 2 . 1 1 0 . 5 8
2 5 / 5 16 47 4 6 . 4 - 4 5 15 4 2 . 1 1 0 . 0 9
2 5 / 6 16 48 3 4 . 9 - 4 5 15 4 2 . 1 8 . 5 7
2 5 / 7 16 48 5 5 . 7 - 4 5 15 4 2 . 1 S A T U R A T E D
2 5 / 8 16 50 3 6 . 3 - 4 5 15 4 2 . 1 1 0 . 4 7
2 5 / 9 16 50 4 3 . 4 - 4 5 15 4 2 . 1 8 . 8 6
2 5 / 1 0 16 52 4 5 . 4 - 4 5 15 4 2 . 1 1 0 . 1 6
2 6 / 1 16 43 3 5 . 9 - 4 5 15 3 6 . 1 1 0 . 2 6
2 6 / 2 16 43 5 2 . 5 - 4 5 15 3 6 . 1 1 0 . 0 6
26/3 16 45 19.5
26/4 16 47 43.4
26/5 16 47 50.5
26/6 16 48 51.5
26/7 16 48 58.6
26/8 16 50 48.2
26/9 16 51 0.6
26/10 16 51 53.4



















LONGITUDE^3 5 0 , LATITUDE-0
LOCATION RA ( 1 9  50  ) DEC(1 9 5 0 ) K-MAGNITUDE
H K S D M S
1 / 1 17  15 5 0 . 1 - 3 7 23 5 4 . 4 1 0 . 5 8
1 / 2 17  16 1 7 . 9 - 3 7 23 5 4 . 4 1 0 . 1 3
1 / 3 17  16 4 5 . 8 - 3 7 23 5 4 . 4 1 0 . 5 8
1 / 4 17  16 4 7 . 6 - 3 7 23 5 4 . 4 9 . 2 7
2 / 1 17  15 3 4 . 7 - 3 7 24 0 . 5 SATURATED
2 / 2 17  15 5 4 . 3 - 3 7 24 0 . 5 8 . 6 9
2 / 3 17  15 5 7 . 8 - 3 7 24 0 . 5 8 . 7 6
2 / 4 17  16 0 . 2 - 3 7 24 0 . 5 8 . 7 2
2 / 5 17  16 2 . 6 - 3 7 24 0 . 5 8 . 6 9
2 / 6 17  16 1 9 . 2 - 3 7 24 0 . 5 1 0 . 2 6
2 / 7 17  16 2 3 . 9 - 3 7 24 0 . 5 1 0 . 5 8
2 / 8 17  16 2 8 . 0 - 3 7 24 0 . 5 1 0 . 5 8
2 / 9 17  16 3 1 . 6 - 3 7 24 0 . 5 9 . 8 2
3 / 1 17  15 4 4 . 2 - 3 7 24 6 . 5 9 . 8 2
3 / 2 17  16 9 . 7 - 3 7 24 6 . 5 9 . 7 4
3 / 3 17  16 1 6 . 5 - 3 7 24 6 . 5 1 0 . 2 6
3 / 4 17  16 3 5 . 4 - 3 7 24 6 . 5 1 0 . 2 6
3 / 5 17  16 3 7 . 2 - 3 7 24 6 . 5 8 . 7 9
4 / 1 17  15 3 8 . 9 - 3 7 24 1 2 . 4 9 . 6 6
4 / 2 17  15 4 0 . 4 - 3 7 24 1 2 . 4 9 . 8 2
4 / 3 17  15 4 9 . 5 - 3 7 24 1 2 . 4 9 . 6 6
4 / 4 17  15 5 6 . 0 - 3 7 24 1 2 . 4 SATURATED
4 / 5 17  16 5 . 5 - 3 7 24 1 2 . 4 1 0 . 0 2
4 / 6 17  16 1 2 . 6 - 3 7 24 1 2 . 4 8 . 8 6
4 / 7 17  16 3 0 . 4 - 3 7 24 1 2 . 4 SATURATED
4 / 8 17  16 3 3 . 3 - 3 7 24 1 2 . 4 SATURATED
5 / 1 17  15 5 1 . 3 - 3 7 24 1 8 . 5 9 . 3 8
5 / 2 17  16 2 . 0 - 3 7 24 1 8 . 5 SATURATED
5 / 3 17  16 1 8 . 6 - 3 7 24 1 8 . 5 9 . 4 4
5 / 4 17 16 3 6 . 9 - 3 7 24 1 8 . 5 SATURATED
5 / 5 17  16 3 9 . 3 - 3 7 24 1 8 . 5 SATURATED
6 / 1 17  15 4 3 . 0 - 3 7 24 2 4 . 5 1 0 . 0 2
6 / 2 17 15 5 9 . 6 - 3 7 24 2 4 . 5 8 . 6 9
6 / 3 17 16 6 . 7 - 3 7 24 2 4 . 5 9 . 5 1
6 / 4 17  16 1 3 . 8 - 3 7 24 2 4 . 5 8 . 9 0
6/5 17 16 26.8 -37 24 24.5 SATURATED
6/6 17 16 38.7 -37 24 24.5 10.58
6/7 17 16 39.9 -37 24 24.5 9.82
7/1 17 15 38.3 -37 24 30.4 8.76
7/2 17 16 2.6 -37 24 30.4 9.74
7/3 17 16 9.7 -37 24 30.4 SATURATED
7/4 17 16 22.7 -37 24 30.4 SATURATED
7/5 17 16 36.3 -37 24 30.4 9.51
7/6 17 16 45.2 -37 24 30.4 8.27
8/1 17 15 43.0 -37 24 36.5 SATURATED
8/2 17 15 47.2 -37 24 36.5 10.26
8/3 17 15 54.9 -37 24 36.5 10.02
8/4 17 15 57.2 -37 24 36.5 9.66
8/5 17 16 13.2 -37 24 36.5 10.26
8/6 17 16 16.2 -37 24 36.5 9.27
8/7 17 16 38.7 -37 24 36.5 9.16
8/8 17 16 49.4 -37 24 36.5 SATURATED
10/1 17 15 46.0 -37 24 48.4 SATURATED
10/2 17 15 49.2 -37 24 48.4 10.02
10/3 17 16 9.0 -37 24 48.4 9.38
10/4 17 16 13.2 -37 24 48.4 10.58
10/5 17 16 15.6 -37 24 48.4 10.26
10/6 17 16 19.7 -37 24 48.4 10.58
10/7 17 16 26.8 -37 24 48.4 8.79
11/1 17 15 37.7 -37 24 54.5 8.90
11/2 17 15 39.4 -37 24 54.5 SATURATED
11/3 17 16 4.3 -37 24 54.5 9.82
11/4 17 16 11.5 -37 24 54.5 10.58
11/5 17 16 32.2 -37 24 54.5 SATURATED
12/1 17 16 35.1 -37 25 0.5 SATURATED
12/2 17 16 38.4 -37 25 0.5 9.66
12/3 17 16 49.9 -37 25 0.5 SATURATED
13/1 17 15 32.6 -37 25 6.4 9.82
13/2 17 15 39.8 -37 25 6.4 8.63
13/3 17 15 49.5 -37 25 6.4 9.66
14/1 17 15 29.4 -37 25 12.5 8.54
14/2 17 15 51.9 -37 25 12.5 9.16
14/3 17 16 8.5 -37 25 12.5 SATURATED
14/4 17 16 12.6 -37 25 12.5 10.58
14/5 17 16 15.0 -37 25 12.5 10.58
14/6 17 16 42.8 -37 25 12.5 9.92
15/1 17 16 9.7 -37 25 18.5 9.27
15/2 17 16 32.2 -37 25 18.5 8.83
16/1 17 15 32.4 -37 25 24.4 10.02
16/2 17 15 41.3 -37 25 24.4 8.46
16/3 17 15 56.6 -37 25 24.4 10.58
16/4 17 15 58.4 -37 25 24.4 10.26
16/5 17 16 3.7 -37 25 24.4 SATURATED
17/1 17 16 7.3 -37 25 30.5 9.38
17/2 17 16 10.0 -37 25 30.5 9.27
17/3 17 16 31.0 -37 25 30.5 10.13
17/4 17 16 47.9 -37 25 30.5 9.27
18/1 17 15 43.6 -37 25 36.5 10.58
18/2 17 15 47.7 -37 25 36.5 9.51
18/3 17 15 58.1 -37 25 36.5 8.41
18/4 17 16 4.9 -37 25 36.5 8.57
18/5 17 16 16.2 -37 25 36.5 9.92
18/6 17 16 34.8 -37 25 36.5 9.51
18/7 17 16 37.8 -37 25 36.5 9.16
19/1 17 15 31.2 -37 25 42.4 SATURATED
19/2 17 15 45.4 -37 25 42.4 9.92
19/3 17 15 49.5 -37 25 42.4 8.90
19/4 17 16 3.7 -37 25 42.4 10.58
19/5 17 16 22.1 -37 25 42.4 10.41
19/6 17 16 26.2 -37 25 42.4 10.26
19/7 17 16 35.7 -37 25 42.4 10.26
19/8 17 16 38.7 -37 25 42.4 8.83
20/1 17 15 27.6 -37 25 48.5 10.58
20/2 17 15 41.9 -37 25 48.5 9.27
20/3 17 15 44.2 -37 25 48.5 9.74
20/4 17 15 48.3 -37 25 48.5 9.07
20/5 17 15 51.3 -37 25 48.5 10.58
20/6 17 16 2.6 -37 25 48.5 10.58
20/7 17 16 20.9 -37 25 48.5 10.58
20/8 17 16 37.5 -37 25 48.5 9.82
20/9 17 16 40.1 -37 25 48.5 10.58
21/1 17 16 7.3 -37 25 54.5 8.32
21/2 17 16 9.7 -37 25 54.5 9.66
21/3 17 16 14.4 -37 25 54.5 9.07
21/4 17 16 30.4 -37 25 54.5 SATURATED
21/5 17 16 42.2 -37 25 54.5 10.41
22/1 17 15 29.4 -37 26 0.4 10.13
22/2 17 15 43.6 -37 26 0.4 10.58
22/3 17 15 49.5 -37 26 0.4 9.38
22/4 17 16 0.8 -37 26 0.4 10.26
22/5 17 16 3.4 -37 26 0.4 9.32
22/6 17 16 10.9 -37 26 0.4 10.58
23/1 17 15 37.1 -37 26 6.5 9.07
23/2 17 15 51.6 -37 26 6.5 10.58
23/3 17 16 2.2 -37 26 6.5 9.82
2 3 / 4 17 16 4 . 7 - 3 7 26 6 . 5 9 . 3 2
2 3 / 5 17 16 1 8 . 8 - 3 7 26 6 . 5 1 0 . 5 8
2 3 / 6 17 16 3 2 . 8 - 3 7 26 6 . 5 1 0 . 1 3
2 3 / 7 17 16 4 1 . 1 - 3 7 26 6 . 5 1 0 . 5 8
2 4 / 1 17 15 3 0 . 0 - 3 7 26 1 2 . 5 8 . 9 8
2 4 / 2 17 15 5 4 . 3 - 3 7 26 1 2 . 5 1 0 . 5 8
2 4 / 3 17 15 5 8 . 4 - 3 7 26 1 2 . 5 1 0 . 5 8
2 4 / 4 17 16 5 . 5 - 3 7 26 1 2 . 5 9 . 5 1
2 4 / 5 17 16 2 6 . 0 - 3 7 26 1 2 . 5 9 . 8 2
2 4 / 6 17 16 2 7 . 5 - 3 7 26 1 2 . 5 S A T U R A T E D
2 5 / 1 17 15 3 1 . 8 - 3 7 26 1 8 . 4 S A T U R A T E D
2 5 / 2 17 15 5 1 . 3 - 3 7 26 1 8 . 4 1 0 . 1 3
2 5 / 3 17 16 7 . 6 - 3 7 26 1 8 . 4 9 . 2 7
2 5 / 4 17 16 1 0 . 5 - 3 7 26 1 8 . 4 S A T U R A T E D
2 5 / 5 17 16 1 9 . 4 - 3 7 26 1 8 . 4 S A T U R A T E D
2 5 / 6 17 16 3 2 . 4 - 3 7 26 1 8 . 4 9 . 8 2
2 5 / 7 17 16 3 3 . 3 - 3 7 26 1 8 . 4 8 . 3 2
2 5 / 8 17 16 3 6 . 9 - 3 7 26 1 8 . 4 1 0 . 4 1
2 6 / 1 17 15 3 2 . 4 - 3 7 26 2 4 . 5 8 . 9 0
2 6 / 2 17 15 3 8 . 3 - 3 7 26 2 4 . 5 9 . 1 6
2 6 / 3 17 15 4 3 . 6 - 3 7 26 2 4 . 5 8 . 3 6
2 7 / 1 17 15 3 4 . 7 - 3 7 26 3 0 . 5 9 . 9 2
2 7 / 2 17 15 3 8 . 9 - 3 7 26 3 0 . 5 9 . 6 6
2 7 / 3 17 15 5 0 . 1 - 3 7 26 3 0 . 5 9 . 1 6
2 7 / 4 17 16 0 . 8 - 3 7 26 3 0 . 5 9 . 6 6
2 7 / 5 17 16 5 . 5 - 3 7 26 3 0 . 5 1 0 . 5 8
2 7 / 6 17 16 1 7 . 3 - 3 7 26 3 0 . 5 9 . 3 2
2 7 / 7 17 16 4 3 . 4 - 3 7 26 3 0 . 5 9 . 7 4
2 8 / 1 17 15 5 1 . 9 - 3 7 26 3 6 . 4 9 . 2 7
2 8 / 2 17 16 3 . 2 - 3 7 26 3 6 . 4 8 . 8 3
2 8 / 3 17 16 1 4 . 4 - 3 7 26 3 6 . 4 1 0 . 0 2
2 8 / 4 17 16 4 5 . 2 - 3 7 26 3 6 . 4 1 0 . 2 6
2 8 / 5 17 16 4 9 . 9 - 3 7 26 3 6 . 4 1 0 . 5 8
2 9 / 1 17 15 2 7 . 6 - 3 7 26 4 2 . 5 1 0 . 0 2
2 9 / 2 17 15 3 6 . 5 - 3 7 26 4 2 . 5 1 0 . 1 3
2 9 / 3 17 16 1 0 . 9 - 3 7 26 4 2 . 5 8 . 9 8
2 9 / 4 17 16 2 2 . 1 - 3 7 26 4 2 . 5 1 0 . 5 8
2 9 / 5 17 16 2 4 . 5 - 3 7 26 4 2 . 5 1 0 . 5 8
2 9 / 6 17 16 4 2 . 8 - 3 7 26 4 2 . 5 1 0 . 5 8
3 0 / 1 17 15 2 9 . 4 - 3 7 26 4 8 . 5 1 0 . 5 8
3 0 / 2 17 15 3 2 . 4 - 3 7 26 4 8 . 5 1 0 . 0 2
3 0 / 3 17 15 3 8 . 9 - 3 7 26 4 8 . 5 9 . 7 4
3 0 / 4 17 15 4 3 . 0 - 3 7 26 4 8 . 5 9 . 6 6
3 0 / 5 17 15 5 0 . 7 - 3 7 26 4 8 . 5 9 . 5 1
3 0 / 6 17 15 5 3 . 4 - 3 7 26 4 8 . 5 1 0 . 0 2
3 0/7 17 15 56.6 -37 26 4 8 . 5 1 0 . 0 2
3 0/8 17 16 2.6 -37 26 4 8 . 5 8 . 4 1
3 0 / 9 17 16 4 5.8 -37 26 4 8 . 5 1 0 . 2 6
31/1 17 15 35.6 -37 26 54. 4 9 . 8 2
3 1/2 17 16 5.5 -37 26 54.4 1 0 . 5 8
31/3 17 16 9.7 -37 26 54.4 1 0 . 5 8
3 1/4 17 16 4 0 . 5 -37 26 54.4 1 0 . 0 2
3 1 / 5 17 16 4 1.6 -37 26 5 4.4 1 0 . 2 6
3 1/6 17 16 4 3.7 -37 26 5 4 . 4 1 0 . 5 8
3 2 / 1 17 15 27.3 -37 27 0.5 SATURATED
3 2/2 17 15 4 4 . 2 -37 27 0.5 9 . 8 2
32/3 17 15 4 6 . 0 -37 27 0.5 9 . 8 2
3 2 / 4 17 15 4 8.3 -37 27 0.5 8 . 8 3
32/ 5 17 15 51.3 -37 27 0.5 8 .63
3 2 / 6 17 15 58.4 -37 27 0.5 1 0 . 0 2
3 3/1 17 15 28.2 -37 27 6 . 5 8 . 2 7
3 3 / 2 17 15 3 3.6 “ 37 27 6 . 5 1 0 . 4 1
33/3 17 16 16.8 -37 27 6 . 5 9 . 2 7
3 3/4 17 16 21. 8 -37 27 6 . 5 1 0 . 2 6
3 3 / 5 17 16 3 1.9 -37 27 6 . 5 SATURATED
3 3 / 6 17 16 4 2 . 2 “ 37 27 6 . 5 1 0 . 2 6
33/7 17 16 4 7 . 9 -37 27 6 . 5 1 0 . 0 2
3 4/1 17 15 3 1 . 5 “ 37 27 1 2 . 4 1 0 . 2 6
3 4 / 2 17 15 3 4.7 -37 27 1 2 . 4 1 0 . 5 8
34/3 17 16 2.8 -37 27 1 2 . 4 SATURATED
3 4/4 17 16 23.3 -37 27 1 2 . 4 1 0 . 5 8
3 4/5 17 16 33.3 -37 27 1 2 . 4 SATURATED
34/ 6 17 16 35.7 -37 27 1 2 . 4 1 0 . 5 8
3 5/1 17 15 1 9.9 -37 27 1 8 . 5 9 . 7 4
3 5 / 2 17 15 24.1 -37 27 1 8 . 5 9 . 5 8
35/3 17 15 4 8 . 9 -37 27 1 8 . 5 8 . 6 9
35/ 4 17 16 2.0 -37 27 1 8 . 5 SATURATED
3 5 / 5 17 16 8.5 -37 27 1 8 . 5 SATURATED
3 5/6 17 16 2 0.9 -37 27 1 8 . 5 9 . 6 6
35/7 17 16 29.8 -37 27 1 8 . 5 9 . 6 6
35/8 17 16 32.8 -37 27 1 8 . 5 9 . 3 8
3 5/9 17 16 34.3 -37 27 1 8 . 5 SATURATED
3 6/1 17 15 4 4 . 2 -37 27 2 4 . 5 8 . 9 0
36/ 2 17 15 50.1 -37 27 2 4 . 5 1 0 . 2 6
36/3 17 15 55.4 -37 27 2 4 . 5 9 . 7 4
3 6 / 4 17 16 2 0.0 -37 27 2 4 . 5 1 0 . 2 6
3 7/1 17 15 4 4 . 2 -37 27 3 0 . 4 1 0 . 1 3
3 7 / 2 17 15 4 4 . 2 -37 27 3 0 . 4 1 0 . 1 3
37/3 17 15 51.9 -37 27 3 0 . 4 1 0 . 0 2
3 7 / 4 17 16 6.1 -37 27 3 0 . 4 1 0 . 5 8
3 7 / 5 17 16 1 2 . 0 - 3 7 27 3 0 . 4 9 . 8 2
3 7 / 6 17 16 1 6 . 5 - 3 7 27 3 0 . 4 9 . 8 2
3 7 / 7 17 16 1 8 . 8 - 3 7 27 3 0 . 4 9 . 8 2
3 8 / 1 17 15 3 2 . 4 - 3 7 27 3 6 . 5 S A T U R A T E D
3 8 / 2 17 15 3 3 . 8 - 3 7 27 3 6 . 5 9 . 2 7
3 8 / 3 17 15 4 5 . 1 - 3 7 27 3 6 . 5 1 0 . 0 2
3 8 / 4 17 15 4 7 . 2 - 3 7 27 3 6 . 5 8 . 4 6
3 8 / 5 17 15 5 6 . 6 - 3 7 27 3 6 . 5 8 . 4 1
3 8 / 6 17 16 7 . 3 - 3 7 27 3 6 . 5 1 0 . 5 8
3 8 / 7 17 16 1 7 . 3 - 3 7 27 3 6 . 5 1 0 . 5 8
3 8 / 8 17 16 1 9 . 7 - 3 7 27 3 6 . 5 9 . 8 2
3 8 / 9 17 16 3 0 . 7 - 3 7 27 3 6 . 5 8 . 9 0
3 8 / 1 0 17 16 3 3 . 3 - 3 7 27 3 6 . 5 9 . 7 4
3 8 / 1 1 17 16 4 7 . 6 - 3 7 27 3 6 . 5 1 0 . 5 8
3 9 / 1 17 15 2 1 . 1 - 3 7 27 4 2 . 5 9 . 3 8
3 9 / 2 17 15 3 1 . 8 - 3 7 27 4 2 . 5 9 . 6 6
3 9 / 3 17 15 4 0 . 0 - 3 7 27 4 2 . 5 9 . 8 2
3 9 / 4 17 15 4 3 . 0 - 3 7 27 4 2 . 5 9 . 8 2
3 9 / 5 17 15 4 5 . 4 - 3 7 27 4 2 . 5 9 . 2 7
3 9 / 6 17 15 5 5 . 8 - 3 7 27 4 2 . 5 S A T U R A T E D
3 9 / 7 17 15 5 8 . 7 - 3 7 27 4 2 . 5 9 . 6 6
4 0 / 1 17 15 2 7 . 9 - 3 7 27 4 8 . 4 8 . 4 1
4 0 / 2 17 15 5 9 . 0 - 3 7 27 4 8 . 4 8 . 7 6
4 0 / 3 17 16 1 6 . 8 - 3 7 27 4 8 . 4 9 . 6 6
4 0 / 4 17 16 3 1 . 0 - 3 7 27 4 8 . 4 8 . 6 9
4 0 / 5 17 16 3 2 . 4 - 3 7 27 4 8 . 4 9 . 5 1
4 1 / 1 17 15 3 8 . 6 - 3 7 27 5 4 . 5 9 . 8 2
4 1 / 2 17 16 5 . 5 - 3 7 27 5 4 . 5 9 . 2 7
4 1 / 3 17 16 1 2 . 0 - 3 7 27 5 4 . 5 9 . 9 2
4 1 / 4 17 16 1 5 . 0 - 3 7 27 5 4 . 5 9 . 5 5
4 1 / 5 17 16 2 1 . 2 - 3 7 27 5 4 . 5 1 0 . 2 6
4 2 / 1 17 15 4 7 . 2 - 3 7 28 0 . 4 1 0 . 1 3
4 2 / 2 17 16 3 7 . 5 - 3 7 28 0 . 4 S A T U R A T E D
4 3 / 1 17 15 4 1 . 5 - 3 7 28 6 . 4 9 . 0 7
4 3 / 2 17 15 4 6 . 3 - 3 7 28 6 . 4 8 . 5 2
4 3 / 3 17 15 5 7 . 2 - 3 7 28 6 . 4 9 . 6 6
4 3 / 4 17 16 1 8 . 3 - 3 7 28 6 . 4 9 . 3 8
4 3 / 5 17 16 2 4 . 2 - 3 7 28 6 . 4 1 0 . 5 8
4 4 / 1 17 15 2 7 . 6 - 3 7 28 1 2 . 5 9 . 3 8
4 4 / 2 17 15 3 8 . 3 - 3 7 28 1 2 . 5 1 0 . 5 8
4 4 / 3 17 15 5 3 . 1 - 3 7 28 1 2 . 5 1 0 . 2 6
4 4 / 4 17 16 8 . 5 - 3 7 28 1 2 . 5 9 . 7 4
4 4 / 5 17 16 2 1 . 5 - 3 7 28 1 2 . 5 1 0 . 2 6
4 4 / 6 17 16 2 2 . 7 - 3 7 28 1 2 . 5 1 0 . 2 6
4 4 / 7 17 16 3 9 . 9 - 3 7 28 1 2 . 5 1 0 . 2 6
4 5 / 1 17 15 1 7 . 0 - 3 7 28 1 8 . 5 1 0 . 0 2
4 5 / 2 17 15 2 8 . 8 - 3 7 28 1 8 . 5 1 0 . 0 2
4 5 / 3 17 15 4 0 . 0 - 3 7 28 1 8 . 5 9 . 6 6
4 5 / 4 17 15 5 0 . 1 - 3 7 28 1 8 . 5 1 0 . 5 8
4 5 / 5 17 15 5 4 . 3 - 3 7 28 1 8 . 5 1 0 . 2 6
4 5 / 6 17 16 5 . 5 - 3 7 28 1 8 . 5 9 . 8 2
4 5 / 7 17 16 3 0 . 1 - 3 7 28 1 8 . 5 1 0 . 2 6
4 6 / 1 17 15 3 9 . 2 - 3 7 28 2 4 . 4 9 . 5 1
4 6 / 2 17 15 4 1 . 9 - 3 7 28 2 4 . 4 S A T U R A T E D
4 6 / 3 17 16 1 2 . 6 - 3 7 28 2 4 . 4 1 0 . 5 8
4 6 / 4 17 16 2 0 . 0 - 3 7 28 2 4 . 4 1 0 . 4 1
4 6 / 5 17 16 2 2 . 1 - 3 7 28 2 4 . 4 8 . 8 3
4 6 / 6 17 16 2 8 . 9 - 3 7 28 2 4 . 4 8 . 4 6
4 6 / 7 17 16 3 8 . 7 - 3 7 28 2 4 . 4 1 0 . 2 6
4 7 / 1 17 15 3 3 . 0 - 3 7 28 3 0 . 5 S A T U R A T E D
4 7 / 2 17 15 4 6 . 6 - 3 7 28 3 0 . 5 9 . 2 1
4 7 / 3 17 16 3 7 . 8 - 3 7 28 3 0 . 5 9 . 8 2
4 8 / 1 17 15 1 1 . 9 - 3 7 28 3 6 . 5 9 . 3 8
4 8 / 2 17 15 2 5 . 9 - 3 7 28 3 6 . 5 S A T U R A T E D
4 8 / 3 17 15 3 9 . 8 - 3 7 28 3 6 . 5 9 . 2 7
4 8 / 4 17 16 0 . 8 - 3 7 28 3 6 . 5 1 0 . 5 8
4 8 / 5 17 16 5 . 2 - 3 7 28 3 6 . 5 8 . 6 0
4 8 / 6 17 16 3 0 . 7 - 3 7 28 3 6 . 5 1 0 . 4 1
4 9 / 1 17 15 7 . 8 - 3 7 28 4 2 . 4 9 . 0 7
4 9 / 2 17 15 1 3 . 1 - 3 7 28 4 2 . 4 9 . 3 2
4 9 / 3 17 15 4 7 . 7 - 3 7 28 4 2 . 4 9 . 3 2
4 9 / 4 17 16 1 7 . 3 - 3 7 28 4 2 . 4 1 0 . 5 8
4 9 / 5 17 16 3 1 . 6 - 3 7 28 4 2 . 4 1 0 . 2 6
4 9 / 6 17 16 4 2 . 8 - 3 7 28 4 2 . 4 1 0 . 4 1
